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S O L U T I A Solutia Inc.

575 Maryville Centre Drive

L )
St. Louis, Missouri 63141

‘e ® .Applied Chemistry, Creative Solutions

P.O. Box 66760
5t. Louis, Missouri 63166-6760
Tel 314-674-1000

March 30, 2001

Kevin Tumer-Environmental Scientist, OSC (3 copies)
U. S. Environmental Protection Agency

8588 Rt. 148

Marion, IL. 62959

Re:  Sauget Sites Area I - May 31, 2000 Unilateral Administrative Order
Docket No. V-W-99-C-554
Dead Creek Sediments & Soils Removal / Containment
e Time Critical Removal Action Work Plan
e Revised Appendix D, “Containment Cell Design Report”

Dear Mr. Tumer,

On May 31, 2000 the United States Environmental Protection Agency (*U. S. EPA™)
issued a Unilateral Administrative Order (“Order”) to Monsanto Company and Solutia
Inc. (“Solutia”) requiring removal of soils and sediments from Dead Creek and placement
within a containment cell. On June 30, 2000 Solutia submitted for U. S. EPA’s approval,
a Time Critical Removal Action Work Plan (“TCRAWP”) pursuant to the Order and
containing a draft “Containment Cell Design Report” as Appendix D to the TCRAWP.

The U.S. EPA, Illinois EPA, Illinois DNR and U.S. Fish and Wildlife Service
(“Agencies”) have reviewed the TCRAWP submittal. After a series of Comments from
the Agencies, discussion meetings and Responses to Comments by Solutia, the Agencies
and Solutia came to resolution on all of the Agencies’ comments. On March 5, 2001,
conditional approval of the TCRAWP and containment cell design was received from the
U. S. EPA. The approval was subject to the Agencies’ concurrence that the final
TCRAWP Containment Cell Design Report accurately incorporated all of the agreements
generated by the Comments / Response-to-Comments process. It is Solutia’s intent and
belief that this submittal of the revised Appendix D, “Containment Cell Design Report”
to the June 30, 2001 TCRAWP, incorporates all agreed-to modifications and additions to
the containment cell design.



On the basis of the conditional March 5, 2001 U. S. EPA approval of the TCRAWP and
containment cell design and in the interest of a timely and cost effective response, Solutia
has in good faith let a contract for construction of the cell. The selected contractor is
presently setting up site operations and mobilizing equipment and manpower to the field
in anticipation of the Agencies’ final approval of the TCRAWP. Construction of the cell
will begin immediately upon receipt of final approval.

Solutia appreciates your prompt review and receipt of final approval. As we have
discussed, it is critical from both a cost and schedule standpoint that construction of the
cell begin without delay in order to fully utilize the 2001 construction season.

Sincerely,
D. M. Light

Project Coordinator
Solutia Inc.

-

cc: (w/enclosure) cc: (w/o enclosure)

Robert Watson - [EPA Thomas Martin, Esq. - USEPA
Linda Tape, Esq. - Thompson Coburn Michael McAteer - USEPA
Mike Henry - IDNR

Kevin de la Bruere - U.S. F&WS



CERTIFICATION

In accordance with the Illinois Statutes, the attached Sauget Area 1 TSCA Containment Cell
Design Report for the Solutia Inc. Sauget Area I Superfund Site located in Cahokia, Illinois, was
prepared by others under the supervision and control of the undersigned Illinois Registered

Professional Engineer.

The attached final design report, specifications and construction quality assurance documents
were prepared by URS Corporation Southern (URS) within the limits prescribed by our client
using standard engineering procedures in a manner consistent with the skill and level of
professional care exercised by other professionals practicing in the same locality at the same
time under similar circumstances. Information provided to URS by client representatives, agents
and other consultants has been accepted in good faith and is assumed to be true and accurate.

\“\llll'""" .
\\\ L. Dy Q:,,"’ o Signed:
S W William L. Durbin, P.E.
. N0, 62040835 ) \\2%&“ T Registered Professional Engineer
g '- REGISTEREDT ,u\"s Illinois License No. c£-C4<C 3%
'-:‘r-. PROSESSIONAL  y¢ 3
2/ ’ Lb» GNeen 0§
Date:
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

PARTI: R

ESPONSE TO COMMENTS

Comment 14 : Appendix
7. Section 4, Page 4-3,
Subsection 4.1.3

Please add a sentence to the text which states the
depth the pas vents will penetrate the waste
material.

A sentence will be added at the end of Paragraph 2, Section 4.1.3 - Load on
Lining System and incorporated in the Work Plan as follows:

The vent system will allow generated gas to exit the cell without pressure
build up. Gas vents will penetrate a minimum of 18 inches into the
compacted sediments.

Paragraph 2, Section 4.1.3

Comment 15: Appendix
7. Section 4, Page 4-13,
Subsection 4.5.3

Will any type of high water/leachate alarm be
installed in the sump area: 1f not, now will Solutia
check the leachate head level to determine when it
is time to pump? Please elaborate within the text.

Paragraph 3 of Section 4.5.3 will be rewritten as shown below and
incorporated verbatim into the Work Plan.

The HELP model results indicate that leachate production will be
minimal after the cover system is in place. The transmissivity of the
sand, gravel and geonet layers are adequate to rapidly transmit the
leachate to the collection sump. Leachate level in the sump will be
monitored with a high level alarm. When high level conditions
occur, two actions will occur: 1) an alarm light visible from Judith
Lane will be activated, and 2) an auto-dialer will be activated and
notify the operator of the high level condition. Any liquids found in
the collection piping will be removed at that time and placed in
drums or tanks for disposal.

Added new Paragraph 4,
Section 4.5.3

Comment 16: Appendix
7, Section 5, Page 5-5,
Subsection 5.4.4

Where does the storm water flow after it has
traveled down the paved downchute and into the
stilling basin? It appears from the drawing Cover
System Plan, Sheet C1.5 that nothing is
contemplated. [ think it is best to direct the
surface water away from the containment cell and
either into Segment B or a storm sewer as s00n as
possible. Please indicate within the text and if
appropriate alter the drawing Cover System Plan,
Sheet C1.5.

Paragraph 3 of Section 5.4.4 Drainage and Erosion will be modified as
follows and included in the Work Plan verbatim:

The downchute and stilling basin are designed to handle 14 cfs peak
flow. A drainage swale will be constructed north of the containment
cell to route stormwater from the stilling basin to Creek Segment B
which will be used to provide the stormwater detention required by
local and state regulation. The stormwater calculations for the cover
system are provided in Appendix D of the Design Report. The
revised Drawing C1.5 is included as Attachment 2.

Section 5.4.4

Replaced by Response to
Part 1Il Comments

Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
4 Comment 17: Appendix | Please add detail drawings for both the primary Drawings showing cross sections of the sump and riser as the riser angles up Added Figures 4-10
17, Figures 4-8 and 4-9: and secondary riser which shows a cross section of | the slope of the containment cell will be prepared as included below and through 4-16 to the report
the sump and riser as the riser angles up the slope included in the Figure's section of Appendix 7. These drawings are included
to the top of the containment cell. as Attachment 3 of this response to comments document.
5 Comment 18: Appendix | At the bottom of page 01010-4 the reference to the | The last paragraph on Page 01010-4 will be revised as follows and Specification section
E: Pensacola Plant should be changed. incorporated into the Work Plan: changed
Contractor and all employees, subcontractors, supporting firms and
incidental labor shall meet Solutia’s minimum safety requirements.

Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
PART 11: RESPONSE TO COMMENTS (NOVEMBER 3, 2000)
6 Comment [: The response to these comments needs to include a | This Response to Comments (Part {{) Document is intended to address this Added comments Inciuded as Section | of
Response to Comment list of item-by-item responses that indicates how comment. A response is given for each comment along with a commitment the Final Design Report
cach comment was addressed and where the to incorporate the response into the Design Report when it is accepted by the
Design Report was revised in response to each Agency.
comment.
7 Comment 2: In order to demonstrate that all of the requirements | The following table will be incorporated

Format of Design Report
and Requirements in
Exhibit 2

in Exhibit 2 of the UAQO are met, the Design

Report needs to include a table that clearly cross
references the requirements in Exhibit 2 with the
various Sections, and appendices in Appendix 7.

into Section 2.0, Introduction, of the
Design Report to demonstrate that all of
the requirements in UAO Exhibit 2 are
addressed.

Exhibit 2

Design, Construction and Operation
Requirements for Containment Cell
a. Sediment Description
b. Liner System

- Liner System Description

- Liner System Location Relative
to High Water Table
- Loads on Liner System

- Liner System Coverage

- Liner System Exposure
Prevention
c. Foundation
- Foundation Description
- Subsurface Exploration Data

Design Report

Note |

Section 4.1.1 Liner System
Description
Note 2

Section 4.3.2 Synthetic Liner
Strength

Section4.1.4 Lining System
Coverage

Section 4.1.5 Lining System
Exposure

Section 3.0 Site Characterization
Section 3.3 Subsurface
Conditions

Section 2
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

S b OIS I0 ) ael Deagn B prat By o S

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
- Laboratory Testing Data Section 3.2 Geotechnical Testing
. Engineering Analysis
- Settiement Potential Section 4.2.1 Settlement
Potential
- Bearing Capacity Section 4.2.2 Bearing Capacity
- Stability of Landfill Slopes Section 4.2.3 Cell Slope Stability
- Potential for Excess Hydrostatic | Section 4.2.6 Potential Excess
or Gas Pressure Pressure
. Synthetic Liners
- General Information Section 4.3.1 General
Information
- Synthetic Liner Compatibility Note 3
Data
- Synthetic Liner Strength Section 4.3.2 Synthetic Liner
Strength
- Synthethic liner Bedding Section 4.3.3 Synthetic Liner
Bedding
Geocomposite Liner (GCL)
- Description Section 4.4.1 General
Information
- Material Testing Data
- GCL Liner Compatibility Data | Note 3
- GCL Liner Strength Section 4.4.2 GCL Strength
. Liner System, Leachate
Collection and Detection System
- System Operation and Design Section 4.5.1 System Operation
& Design
- Equivalent Capacity Section 4.5.2 Equivalent
Capacity
- Grading and Drainage Section 4.5.3 Grading and
Drainage
- Maximum Leachate Head Section 4.5.4 Maximum
[.eachate Head
-_System Compatibility Note 3 o e N
Revision 1 dated 04/02/00
URS i-4




SECTION ONE RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
- Stability of Drainage Layers Section 4.5.5 Stability of
Drainage Layers
- Strength of Piping Section 4.5.6 Strength of Piping
- Prevention of Clogging Section 4.5.7 Prevention of
Clogging
h. Liner System, Construction and
Maintenance
1. Material Specification Section 6.1.1 Material
Specifications
- Synthethic Liner
Specifications
- GCL Liner Specification
- Leachate Collection/
Detection System
2. Construction Specifications Section 6.1.2 Construction
Specification
- Liner System Foundation
- GCL Liner
- Synthetic Liner
- Leachate Collection/
Detection System
i. Construction Quality Control Appendix F and Appendix G
Program
j. Maintenance Procedures for Note 4
Leachate Collection/ Detection
System
k. Liner Repairs During Operation Specification 02244
1. Run-off Control Systems
- Design an Performance Section 5.5.1 Design and
Performance
- Calculation of Peak Flow Section 5.5.1.1 Calculation of
Peak Flow
Revision | dated 04/02/00
URS i-5
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Comment
Number

Item
Number

TEPA Comment or Discussion of Response

Solutia Res

nse

Design Report
Section(s) Modified

Comments

Management of Collection and
Holding Units

Construction

Maintenance

Control of Wind Dispersal

2. Closure and Post-Closure
Requirements
a. Closure Requirements

i
2.

3.

W

8.

Closure Plans
Closure Performance
Standards

Cover Design

. Minimization of Liquid

Migration

. Maintenance Needs
. Drainage and Erosion

. Settlement and Subsidence

Freeze/Thaw Effects

b. Post-Closure Requirements

L.

Post-Closure Plan

2. [nspection Plan
3.
4. Post-Closure Maintenance

Post-Closure Monitoring Plan

Plan

. Notice in Deed and

Certification

Section 5.5.1.2 Collection &
Holding Units

Section 5.5.1.3 Construction

Section 5.5.1.4 Maintenance

Section 5.6 Control of Wind
Dispersal

Section 5.1 Closure Plans

Section 5.2 Performance
Standard

Section 5.3 Cover System
Description

Section 5.4.2 Minimization of
Migration

Section 5.4.3 Maintenance Needs

Section 5.4.4 Drainage and
Eroston

Section 5.4.5 Settlement &
Subsidence

Section 5.4.6 Freeze/Thaw
Effects

Note 5

Revision | l|il|(‘(i ()47/7(72/7(;1
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SECTION ONE RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number TIEPA C t or Discussion of Response Solutia Response Section(s) Modified Comments

Notes:

1) Time Critical Removal Action Work Plan, Section 3.0
Sediment Chemical Analyses and Bioassays

2) Time Critical Removal Action Work Plan, Section 2.8,
Groundwater Levels

3) Compatibility tests are underway and scheduled to be
completed in late December 2000,

4) System is designed to minimize maintenance so
description of maintenance is needed.

5) Post-closure will be addressed in the O&M Plan which is
due 60 days after completion of cell construction.

8 Comment 3: If the Figures after 5-6 are redundant/extras, they Design drawings will be removed from the Design Report. Extra figures were
Figures in Appendix 7 should be removed from the report. If they refer to removed

specific design issues not shown in the other
figures, they need to be specifically referenced in
the narrative portion of the design report.

9 Comment 4: Section 4.2.1 includes the statement “‘portions of Paragraph 3 of Section 4.2.1, Settlement Potential, reads as follows: Paragraph 3, Section 4.2.1
Previous Excavation of the | the site have apparently been previously excavated
Site for borrow material.” These excavated areas need "The proposed containment cell will be founded on the
to be identified on a scale topographic map of the existing foundation soils between 397 and 407 ft elevation.
site. The document needs to indicate if these The ground surface elevation at the proposed site was
excavated areas were filled in. If they were apparently about 407 ft. Portions of the site have been
backfilled, the fill material needs to be identified previously excavated for borrow fill."
and possibly sampled to determine its chemical
and engineering properties. Nothing is known about the excavation history of the site. When writing this

paragraph, the author was speculating as to the cause of a slope present on the
western edge of the containment cell area. This slope could be natural or it
could be man made. For this reason, the last two sentences of this paragraph
are speculative and will be removed from the Design Report.

: i - S

Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
10 Comment §: The document needs to identify the manufacturer, | Geosynthetic manufacturers and products will be identified in the Design Section4.1.1 Added Appendix H
Section 4.1.1 Liner System | product name, and include technical data sheets for | Report. Manufacturers technical data sheets will be included for all
Description all components proposed for use in the bottom, geosynthetic components including geomembrane, GCL, geotextile, geonet

side, and cover systems. Wording which will and geogrid. These cut sheets are included as Attachment | of this Response

allow the use of materials from a different to Comments Document and will be inciuded as Appendix H of the Design

manufacturer can also be included in the document | Report. Paragraph |, Section 4.1.1, Description, of the Design Report will be

provided the alternate material has equivalent, or amended as shown below:

better, characteristics/properties to the one

identified in the Design Report. "The bottom liner system for the proposed containment cell
will be a multi-component composite lining with leachate
collection and leak detection layers. Figure 4-1 shows the
proposed configuration of the bottom lining system. A
description of the companents is provided below in a
bottom to top order. HDPE membrane will be
manufactured by GSE, Serrott or equivalent.
Geotextile will be manufactured by Mirafi or
equivalent. Geonet and geonet will be manufactured by
Tenax or equivalent. GCL will be manufactured by
CETCO, GSE, Serrot or equivalent. Manufacturers
technical data sheets for these geosynthetics are
included in Appendix H."

ision § dated 04/02/00)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
3] Comment 6: A geotextile needs to be placed between the A geotextile will be placed between the capillary break layer and the GCL Section 4.1.1
Section 4.1.1 Liner System | capillary break layer (gravel) and subgrade for the | bedding layer to prevent intrusion of the latter into the former. Strength
Description GCL. The geotextile needs to be thick enough calculations are included as Attachment 2 of this Response to Comments
(and strong enough) to prevent the six-inch fill Document and will be inciuded in Appendix C, Liner System Component
layer from being pushed down into the gravel. The | Design, of the Design Report. Figures 4-1, 4-2 and 4-8 of the Design Report
document needs to provide the manufacturer, will include this geotextile. Figures 4-1,4-2 and 4-8 are in Attachment 3 of
product name, and specifications of this geotextile. | this Response to Comments Document. Paragraph 4 of Design Report
It also needs to compare these specifications ta the | Section4.1.1 will be revised as shown below:
conditions it will be exposed to in the liner system
and demonstrate the geotextile will function as “After placing a geotextile on top of the capillary break
intended. layer, a 6-inch native fill layer will be pushed and tracked
into place over the capillary break layer. ..."
12 Comment 7: Uncompacted native fill or sand (in the case of the | A wide range of soils, including sand, can be used as bedding material for Section 4.1.1 (Paragraphs

Section 4.§.1 Liner System
Description

cover system) will not form an adequate subgrade
for the GCL.. The subgrade under the GCLs in the
bottom liner, on the side slopes, and in the cover
system all need to be constructed of soils that can
be formed into bedding layers capable of
supporting and protecting the GCL and other
layers in the liner system during the construction
process. For more specific requirements regarding
the density. moisture, and gradation specifications
required for the GCL bedding layer, refer to the
comments on the Earthwork Specification 02200
in Appendix E.

geosynthetics. Specification 02200 - Earthwork, included in Attachment 4 of
this Response to Comments Document, wiil be used for the geosynthetic
bedding layers in the liner system. It will also be included in Appendix E.
Technical Specifications, of the Design Report. Bedding layer soils will have
clods no larger than two inches, will be placed and compacted to 90%
Standard Proctor Density and will have a moisture content at or near
optimum. Bedding layers will be smooth with no ruts or sharp edges before,
during and after installation of the overlying geosynthetic material. They will
provide a surface capable of supporting the geosynthetics and other fayers in
the liner system.

6 and 8)

Revision I dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
13 Comment 8: The description of the HDPE geomembrane states | Textured geomembrane will be used in liner system construction. Paragraph 1, Section 4.3.1 | Secondary HDPE tiner

Section 4.3.1 Synthetic that it will be smooth (not textured). {tis Manufacturer’s technical data sheets are included in Attachment | of this will be textured

Liners recommended that a textured geomembrane be document and they will be included in Appendix H of the Design Report.
used to improve the structural stability of the liner
systems. If the geomembrane will be textured, the
asperity height (height of the textured surface) also
needs to be indicated.

14 Comment 9: ‘The design report needs to demonstrate that the 12 | A wide range of soils, including sand, can be used as bedding material for Section 4.1.1 (Paragraphs

Section 4.1.1, Synthetic inch soil layer in the primary liner system will geosynthetics. Specification 02200 - Earthwork, included in Attachment 4 of | 6 and 8)

Liners meet the HDPE geomembrane manufacturer’s this Response to Comments Document, will be used for the geosynthetic
bedding layer specifications. As part of this bedding layers in the liner system. It will also be included in Appendix E,
demonstration, the design report needs to identify | Technical Specifications, of the Design Report. Bedding layer soils will have
the soil type and grain size distribution of this 12- | clods no larger than two inches, will be placed and compacted to 90%
inch soil layer. This layer should be a clayey soil Standard Proctor Density and will have a moisture content at or near
compacted to at least 95% of the Standard Proctor | optimum. Bedding layers will be smooth with no ruts or sharp edges before,
Density using ASTM D-689 and have a moisture during and after installation of the overlying geosynthetic material. They will
content at or near optimum. provide a surface capable of supporting the geosynthetics and other layers in

the liner system.
Revision 1 dated 04702/(X)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report .
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
15 Comment 10: The description of the primary liner states that the | A 12-inch soil layer can not be constructed on the side slopes of the Specification 02225

Section 4.1.1, Synthetic
Liners

12-inch soil layer will not be installed on the side
slopes. The design report needs to indicate why
the design on the side slopes is different from the
bottom liner design and provide justification for
this design change. It is recommended that the
clay layer in the primary liner system continue up
the side slope.

containment cell. Placing sediments directly on the side slope liner does not (Section 3.3.F)

create a problem unless there are materials present that could puncture the
liner system. To insure that the side-slope liner system is not punctured.
excavated sediment in contact with the cell side slopes will be screened to
remove material larger than 2 inches including sticks, trash and sharp objects.
While spreading sediments in the bottom of the cell, a bank of screened
sediment will be placed two to three feet high and two to four feet thick at the
toe of the slope. This bank of screened sediment will protect the side-slope
liner system. When the fill reaches the height of this bank, another one will
be constructed of screened sediment at the toe of the slope to protect the side-
slope liner system.

Section 5.0 of the Time Critical Removal Action Work Plan will be modified
by adding the paragraph shown below. This will ensure that sediments placed
against the cell side slopes will not puncture the liner system.

To insure that the side-slope liner system is not punctured,
excavated sediment in contact with the cell side slopes will
be screened to remove material {arger than 2 inches
including sticks, trash and other sharp objects. While
spreading sediments in the bottom of the cell, a bank of
screened sediment will be placed two to three feet high and
two to four feet thick at the toe of the slope.

Revision 1 dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS YO DRAFT DESIGN REPORT

Item
Number

Comment
Number

1EPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

This bank of screened sediment will protect the side-slope
liner system. When the fill reaches the height of this bank,
another one will be constructed of screened sediment at the
toe of the slope to protect the side-slope liner system.

This paragraph will be added at the end of Section 5.0, Sediment

Handling. Treatment and Dewatering Plan.

Specification 02225, Section 3.3.F of the Design Report will be

modified as shown below. This will ensure that sediments placed

against the cell side slopes will not puncture the liner system.

F. Place screened sediment on the side slope lining to a
height of 2 to 3 ft. above the toe of the slope and to a
thickness of 2 to 4 ft. Screen these sediments to

remove materials 2 inches and larger including
sticks, trash and other sharp objects.

Revision | dated (l-l/()ilii)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
16 Comment 11: The narrative states (and Figure 4-2 shows) that A 6-inch sand layer can not be constructed on the side slopes of the Specification 02225
Section 4.1.1 Synthetic wastes will be placed directly on top of drainage containment cell. Placing sediments directly on the side slope liner does not {Section 3.3.F)
Liners composite on the side slopes. This is significantly | create a problem unless there are materials present that could puncture the
different from the design of the feachate coliection | liner system. To insure that the side-slope liner system is not punctured,
system on the bottom liner. The design report excavated sediment in contact with the cell side slopes will be screened to
needs Lo indicate why the design of the feachate remove material larger than 2 inches including sticks, trash and sharp objects.
collection system on the side slopes is different While spreading sediments in the bottom of the cell, a bank of screened
from the bottom liner design and provide sediment will be placed two to three feet high and two to four feet thick at the
justification for this design change. The 6-inch toe of the slope. This bank of screened sediment will protect the side-slope
sand protective layer over the geotextile needs to liner system. When the fill reaches the height of this bank, another one will
continue up the side slopes. be constructed of screened sediment at the toe of the slope to protect the side-
slope liner system.
Section 5.0 of the Time Critical Removal Action Work Plan will be modified
by adding the paragraph shown below to the end of this section. This will
ensure that sediments placed against the cell side slopes will not puncture the
liner system.
To insure that the side-slope liner system is not punctured.
excavated sediment in contact with the cell side slopes will
be screened to remove material larger than 2 inches
including sticks, trash and other sharp objects. While
spreading sediments in the bottom of the cell, a bank of
screened sediment will be placed two to three feet high and
two to four feet thick at the toe of the slope.
Revision 1 dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
This bank of screened sediment will protect the side-slope
liner system. When the fill reaches the height of this bank,
another one will be constructed of screened sediment at the
toe of the slope 1o protect the side-slope Jiner system.
Specification 02225, Section 3.3.F of the Design Report will be modified as
shown below. This will ensure that sediments placed against the celf side
slopes will not puncture the liner system.
F. Place screened sediment on the side slope lining to a
height of 2 to 3 ft. above the toe of the slope and to a
thickness of 2 to 4 ft. Screen these sediments to remove
materials 2 inches and larger including sticks, trash and
other sharp objects.
17 Comment 12: The report needs to include a geologic cross A geologic section is included in Attachment 5 of this document and will be Added Figure 3-5
Section 4.1.2 Liner System | scction that shows the elevations of the fandfill, included as Figure 3.4 of the Design Report.
Relative to High Water the formations under the unit, and the seasonal
Table fluctuations in the water table.
18 Comment 13: Calculations supporting the statements and Liner system load calculations are included as Attachment 6 of the Response | Added calculations to
Section 4.1.3, Loads on the | conclusions need to be included in the design to Comments Document and will be included in Appendix C, Liner System Appendix C
Liner System report and referenced in the narrative of Section Component Design, of the Design Report.
4.1.3. Each layer in the liner system needs to be
considered in the calculations, not just the HDPE
geomembrane.
19 Comment 14: The design report needs to justify the design of the | Anchor system design calculations are included as Attachment 7 of the Added calculations to o
Section 4.1.4, Figure 4-7, anchor shown in Figure 4-7. The report needs to Response to Comments Document and will be included in Appendix C, Liner | Appendix C
Liner System Anchor include estimates of the forces the landfill will System Component Design, of the Design Report.
Detail exert on the liners, and calculations that show that
the anchor will hold the liner in place.
Revision 1 dased 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
20 Comment 15: Section 4.1.5 of Appendix 7 in the design report Comment to be addressed in the December 29, 2000 Response to Comments
Section 4.1.5, Liner does describe how the liner system (especially the Document (Part 11D
System Exposure geomembrane layers) will be protected from the
Prevention wind. This can either be done by placing the
soil/sand layers on the geomembrane quickly (e.g.
same day) after it is instatied, or by temporarily
placing sand bags on it.
Revision 1 dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
21 Comment 16: Section 4.1.5 of Appendix 7 in the design report Specification 02245, Geosynthetic Clay Liner, Section 3.3, Installation, A.7, Included technical
Section 4.1.5, Liner needs to discuss the problems associated exposing | 8,9 and [0 require the following: information as Appendix 1
System Exposure the GCL. to moisture and describe how the GCL
Prevention will be protected from hydrating before a uniform 7. Do not place GCL in the rain or at time of impending
confining weight (e.g. 6 inches of soil) can be rain
placed on it. Specifically, if the GCL is allowed to 8. Do not place GCL in areas of ponded water
hydrate (e.g. swell) without any weight on it, it 9. Replace GCL that is hydrated before placement of
will lose its structural integrity and need to be overlying geomembrane
replaced. To prevent this problem, the design 10. In general, only deploy GCL. that can be covered
report needs to indicate that two things will be during that day by geomembrane or a minimum of
done. First, each GCL panel (in the bottom, sides, twelve (12) inches of approved cover soil.
and caver systems) needs to be covered with the
geomembrane the same day the GCL is installed to | These requirements, already in the specifications, address the first issue raised
protect it from precipitation and moisture in the in Comment 16. As for the second issue, the liner system will be built before
air. 100% hydration of the GCL liner will occur. Technical information on GCL.
hydration time is included in Attachment 8 of the Response to Comments
Second. even after the GCL is protected from Document. This information demonstrates that the containment cell will be
precipitation by the geomembrane, it will continue | built before compiete GCL hydration occurs.
to hydrate by drawing moisture from the
underlying soil in the subgrade. Therefore, at least
6 inches of soil/sand need to be placed on the GCL.
to provide uniform confining pressure on it before
it is allowed to hydrate beyond 100%. The
document needs to provide an estimate of how
long it will take the GCL. to hydrate to 100%
(along with the justifications for this estimate), and
show that the construction schedule will be
sufficient to insure that adequate confining weight
is placed on the GCL within this timeframe.
22 Comment 17: The proposed location of the containment cell Comment 1o be addressed in the December 29, 2000 Response to Comments ]

Section 3.0, Site
Characterization

nceds to be shown relative to the borings on Figure
3L

Document (Part 111)

7 Fie\‘iwm 1 dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORY

Item Comment Design Report
Number Number 1EPA C t or Discussion of Response Solutia Response Section(s) Modified Comments
23 Comment 18: Geologic cross sections from the surface down to Comment to be addressed in the December 29, 2000 Response to Comments
Section 3.0, Site the confining layer (bedrock) need to be provided. | Document (Part 111)
Characterization The location and elevations of the proposed
containment cell needs to be shown on these cross
sections.
24 Comment 19: Piezometer PZ-1, and the three GB borings, all end | Comment to be addressed in the December 29, 2000 Response 10 Comments

Section 3.0, Site
Characterization

in the sand layer (either SM or SP). None of the
borings continues to the top of a confining layer
{which may be bedrock at this site). The design
report needs to characterize the geology from the
surface down to the first confining layer. This
requirement can be met by either providing a the
boring log report for an existing boring near the
site that extends down to a confining layer, or by
installing an additional boring at the site that
extends a confining layer.

Document (Part 1)

1-17
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment r Design Report
Number Number {EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
25 Comment 20: The following test results and information Unconfined compressive strength and consolidation tests will be performed Section 3 and Appendix A

Section 3 and Appendix A
in Appendix 7, Laboratory
Test Data

a.

regarding the soils under the site need to be
provided:

Unconfined compression test results
(shear strengths) for the upper clay layer,
the loose sand layer, and the dense sand
fayer under the site.

Consolidation test results for the upper
clay Jayer, the loose sand layer, and the
dense sand layer under the site.

Hydraulic conductivity test results for all
soil strata under the site (the upper clay
layer, the silt layer, the loose sand layer,
and the dense sand layer).

The ASTM, EPA or other appropriate
standard methods used to perform the
tests needs to be identified in the
document.

on representative samples of the silty clay (CL) and sandy siit (ML) soils
found in shallow soils at the containment cell site. In addition, the hydraulic
conductivity of these soils will be determined by laboratory testing. ASTM,
EPA or other appropriate test methods will be used to perform these tests and
the test method will be included with the test results. These test results will
be included in Appendix A, Site Characterization, of the Design Report.

Unconfined compressive strength and consolidation tests can not be
performed on sand samples. While it is possible to perform laboratory
permeability tests on sand samples, the purpose of collecting this information
is unclear. Therefore, these tests will not be performed.

Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
26 Comment 21: The assumptions used to calculate differential Settlement calculations are included in Attachment 9 of this Response to Appendix B: Foundation

Section 4.2.1, Settlement
Potential

settlement are not acceptable. The settlement
under the landfill needs to be recalculated
considering the following comments:

a. Density and Soil Strata: The calculations
assume a single density for the soil and
then assume it is equal to the density of
the waste. There are four different soil
strata under the site. The calculations
need to account for the characteristics of
each soil strata and each of the material
that is in the liner system. In addition, the
calculations need to account for the
weight of the gravel or the liner materials.
Finally, the actual density (and moisture
content) of the sediments needs to be
determined and used in the calculations.

b. Base Elevations: The calculations assume
an initial flat surface elevation. However,
the narrative states the initial elevation of
the site varies by 10 feet. The
calculations need to account for the
change in elevation across the landfili.
This is especially true if the elevation
change is because the surface layer (such
as the clay) was removed from a portion
of the site.

c. Settlement of Berms: The settlement
calculations consider the embankment
and fill areas separately. However, the
discussion and calculations on differential
settlement need to clarify the way the

Comments Document and will be included in Appendix B, Foundation

Evaluation, of the Design Report.

Evalatuion

b s e e
Revision T dated H4/02/00
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SECTION ONE

RECORD OF COMMENTS T0 DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

d.

entire landfill is expected to settle during
both its construction and later after it is
covered. Placement of wastes and the
cover system on the interior slopes of the
berms could also result in some amount
of settlement under the berms. Therefore,
the settlement calculations for the
embankments need to be provided for the
conditions both before, and after, the liner
and waste are placed in the Jandfill.
Finally, the design report needs to discuss
how settlement of the berm relative to
settlement the waste and liner system will
impact the stresses placed on the
components in the liner system.

Maximum Differential Settlement: The
calculations assume an average fill
height, that the maximum settlement will
occur in the middle of the landfill, and
that the settiement at the edge is 2/3 of the
settlement in the middle. Differential
settlement calculations need to consider
the maximum elevation of the landfill,
where the maximum settlement is
anticipated, and compare this to the
location where the least amount of
settlement will occur. Figure 5-2 shows
the maximum elevation (~ 427°) occurs in
the southwest quadrant, not the middle of
the landfill. The settlement under the
maximum elevation needs 1o be compared
to the settlement calculated under the
sumnp area in the northeast corner.

]

1-20
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Section(s) Modified

Design Report
Comments

e. This comparison should give not only the
maximum differential settlement, but also
identify if setilement will negatively
impact the bottom slope or leachate
collection system.

f. Calculations: The calculations used to
estimate the consolidation in the
computer model need to be provided with
Justifications for all assumptions used in
the model.

27

Comment 22:
Section 4.2.2, Bearing
Capacity

Section 4.2.2 states that undrained shear strengths
were determined for the surficial clays and silts.
However, the test results provided in Appendix B
show that clay only made up the top | inch (of a 6
inch sample) for one of the three unconfined
compression tests. Therefore, this section needs to
be revised to reflect that the undrained shear
strength is only known for the silts under the site.
Conversely, additional testing could be done on
the surficial clay to determine its undrained shear
strength (this is the preferred option).

Comment to be addressed in the December 29, 2000 Response to Comments

Document (Part 1H)

28

Comment 23:
Section 4.2.2, Bearing
Capacity

Section 4.2.2 needs to provide justification for the
statement that the limiting bearing capacity strata
was found to be the surficial clays and silts. Part
of this justification should include providing the
test results from all of the soil strata under the
proposed landfill site.

Comment to be addressed in the December 29. 2000 Response to Comments B

Document (Part 11I)

1-21
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SECTION ONE RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment ' Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
29 Comment 24: The narrative in this section is not adequate to Factor of safety calculations on the liner system components are included in e Section4.2.3
Section 4.2.3, Containment | demonstrate the containment cell is designed with Attachment 10 of the Response to Comments Document. These calculations s Appendix C
Cell Slope Stability an adequate factor of safety against slope failure. will be included in Design Report Appendix C - Liner System Components. e Appendix F (Section
The following issues need to be addressed: Shear box testing (undrained shear strength, ASTM Method D 5321-92) of 2272)

the GCL/geomembrane interface and the geone/geomembrane interface will
a. References to Appendix B: Justifications be conducted as part of conformance testing. These tests will be performed

for the factors of safety discussed in 30 days after the Notice to Proceed is sent to the cell construction contractor.
Section 4.2.3 are not provided. If these A new section, Liner System Shear Box Testing, will be added to the

values are based on the computerized Construction Quality Assurance Manual. It is included in Attachment 11 of
stope stability analyses in Appendix B, the Response to Comments Document. It will also be included in Appendix
the narrative needs to reference this F, Construction Quality Assurance Manual for Installation of Geosynthetic
information. Components, of the Design Report.

b. Equations and Calculations: All equations
and calculations used in the slope stability
analyses need to be provided. If a
computer program is used, the equations
that the program is based upon, the
assumptions used for each run, and a
copy of the program all need to be
provided.

c.  Soil Strata Assumptions: The soil borings
in Appendix A show clay (CL), silt (ML)
and loose sand (SM) are present from the
ground surface down to approximately {0
feet. However, the total Unit Weight and
Saturated Unit Weight were assumed to
be the same for each soi! type modeled in
each computer run in Appendix B. The
document needs to justify assigning the
same values to different soil types (e.g.
provide saoil analyses or refer to test
results provided elsewhere in the
document).

b 1 Revision I dated 0410240
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RECORD OF COMMENTS T0 DRAFT DESIGN REPORT

Item
Number

Comment
Number

1EPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

d.

Friction Angles: The slope stability
evaluation needs to calculate the required
interface angle that satisfies the required
factor of safety (FS) > 1.5 (or as specified
in the regulations). This needs to be done
for the berms (both interior and exterior
slopes), all interfaces in the liner system,
and the cover system. When the liner
materials are delivered to the site they
need to be tested to verify the required
friction angles are achieved. In the case
of the soils in the liner and berms, once
they are compacted, they too need to be
tested 10 verify the required friction
angles are achieved.

Interface Friction Angle: This section
assumes an interface friction angle of 11

degrees between the geonet drainage
material and the HDPE liner. The data
and justification for this assumption need
to be provided.

Worst Case Interface: The document
needs to include an evaluation of the
interface friction angle between all
interfaces in the liner (bottom, side, and
cover) systems. Part of this evaluation
must be the identification, and
Jjustification, of the two materials
determined to have the worst-case
interface friction angle. When an
interface involving a GCL is investigated,
the evaluation must consider the GCL is
hydrated to at least 100% and discuss

benionite migration in the GCI.

1-23
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report :
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
g. Laboratory Testing of Liner Materials:
The interface friction angles between the
various layers in the liner systems
(bottom, side, and cover) should be
determined in the lab using a shear box
(ASTM D5321-92), a large scale direct
shear box (ASTM D5321), or a ring shear
device (ASTM draft method). If an
alternate methnd is proposed, the
document must provide justification for
this method.
30 Comment 25: The design report needs to include calculations Comment to be addressed in the December 29, 2000 Response to Comments

Section 4.2.6, Potential for | demonstrate that the weight of the completed Document (Part I1))

Excess Hydrostatic or Gas | landfill will be greater than the hydrostatic uplift

Pressure pressure.

31 Comment 26: This section needs to indicate the approximate date | Comment to be addressed in the December 29, 2000 Respanse to Comments
Section 7 Material the compatibility testing will be concluded and Document (Part I1I)
Compatibility Studies results provided to USEPA and IEPA.
Revision [ dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number TEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
32 Comment 27: Section 4.3.2 makes a number of statements Comment to be addressed in the December 29, 2000 Response to Comments

Section 4.3.2, Synthetic
Liner Strength

regarding the strength of the liner that are not
justified in the narrative. The narrative needs to
provide specific numbers and refer to specific
calculations (not just the Appendix) and technical
data sheets on the materials in order to justify
conclusions such as the following:

¢ The synthetic linings in the containment
cell witl not be subject to significant
tensile stresses.

o The side slope linings will not be
overstressed.

¢ The longitudinal seams are not expected
to be significantly loaded.

e The strain in the bottom lining due to
settlement is well within the elastic limit
for the HDPE lining.

e It appears the bottom linings will not be
overstressed

Document (Part 111)

Revision 1 dated 04/02/0
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
33 Comment 28: The calculations need to be revised as necessary to | Factor of safety calculations on the liner system components are included in e Section4.2.3
Appendix C, Calculations address the following comments and provide Attachment 10 of the Response to Comments Document. These calculations e Appendix C
on Lining Tensile Strength | justifications for the assumptions: will be included in Design Report Appendix C - Liner System Components. e  Appendix F

a.

The overburden stress should be
calculated using maximum thickness over
slope in order to determine the worst-case
scenario. not the average.

The calculations need to discuss how the
liner's anchor figures into the calculation.

The document needs to provide
calculations for all materials in the liner
system, not just the HDPE geomembrane.

The justification for the interface friction
angle between HDPE & HDPE needs to
refer to the 1999 edition of Designing
with Geosynthetics.

The document needs to calculate the
interface friction angles that satisfy the
required factor of safety, and then verify
these values are not exceeded by testing
in the lab (see above comments on slope
stability analysis).

The stresses due to settlement do not
appear to be addressed in this calculation.
As part of this discussion, the document
needs to indicate whether the berms or
just the gravel and waste are expected to
settle (and how much) after the lining
materials are installed.

Shear box testing (undrained shear strength, ASTM Method D 5321-92) of
the GCL/geomembrane interface and the geonet/geomembrane interface will
be conducted as part of conformance testing. These tests will be performed
30 days after the Notice to Proceed is sent to the cell construction contractor.
A new section, Liner System Shear Box Testing, will be added to the
Construction Quality Assurance Manual. It is included in Attachment 11 of
the Response to Comments Document. [t will also be included in Appendix
F, Construction Quality Assurance Manual for Installation of Geosynthetic
Components, of the Design Report.

1-26
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
34 Comment 29: Section 4.3.3 did not provide any type of A wide range of soils, including sand, can be used as bedding material for Section 4.3.3
Section 4.3.3, Synthetic demonstration that sufficient bedding will be geosynthetics. Specification 02200 - Earthwork, included in Attachment 4 of
Liner Bedding provided both above and below the synthetic liners | this Response to Comments Document, will be used for the geosynthetic
to prevent rupture of the synthetic liner during bedding layers in the liner system. It will also be included in Appendix E,
installation and operation (i.e., thickness and Technical Specifications, of the Design Report. Bedding layer soils will have
gradation). clods no larger than two inches, will be placed and compacted to 90%
Standard Proctor Density and will have a moisture content at or near
optimum. Bedding layers will be smooth with no ruts or sharp edges before,
during and after installation of the overlying geosynthetic material. They will
pravide a surface capable of supporting the geosynthetics and other layers in
the liner system.
Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
35 Comment 30: The calculations need to be revised as necessary to | GCl. load calculations are included in Attachment 12 of this Response to e Appendix B
Appendix C, GCL. Load address the following comments and provide Comments Document and will be included in Appendix C, Liner System e Appendix C

Caiculations

justifications for the assumptions:

a.

The overburden stress should be
calculated using maximum thickness over
slope in order to determine the worst-case
scenario, not the average.

The calculations need to discuss how the

GCL’s anchor figures into the calculation.

A more detailed description (with
calculations as necessary) needs to be
provided to justify the statements that the
entire downward force (T) must be
carried by the internal shear strength of
the GCL and that no tension is produced
in the GCL.

The document needs to describe how the
overburden weight is transferred through
the layers of the liner system above the
GCL. Is the full tensile force (T) from
the overburden weight transferred to the
GCL, or was this a worst-case
assumption?

The calculations cite the CETCO Product
Manual, Direct Shear Test Data as a
source for an interface friction angle
between the GC1. and soil of 31°. A note
on the cover of this data summary clearly
states “This data is for informational
purposes only and is not intended to

Component Design, of the Design Report. Liner system load calculations are
in Attachment 6 of the Response to Comments Document. Factor of safety
calculations are included in Attachment 10. Interface friction angles are
discussed in the Response to Comment 28. Settlement calculations are given
in Attachment 9.

1-28
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report

Section(s) Modified

Comments

replace project specific interface testing,
which CETCO emphatically
recommends.” Therefore, this source for
interface friction angles should not be
used for design purposes.

f. The document needs to calculate the
interface friction angles that satisfy the
required factor of safety, and then verify
these values are met by testing in the lab
(see above comments on slope stability
analysis).

g.  The stresses due to settlement do not

appear to be addressed in this calculation.

As part of this discussion, the document
needs to indicate whether the berms or
just the gravel and waste are expected to
settle (and how much) after the lining
materials are installed.

1-29
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Section(s) Modified

Design Report :
Comments

36

Comment 31:

Section 4.4.2, GCL.

Strength

Section 4.4.2 in Appendix 7 (page 4-10) states “all
tensile stresses will be transferred through the
GCL. via the internal shear strength to the
underlying soil layers.” Appendix C also states
that no tension is produced in the GCL. However,
the Specification for GCLs (02245) in Appendix E
states the minimum friction angle for hydrated
GCL on a slope is 6°. This is less than the
interface friction angles above (11%) and below
(31°) the GCL. Therefore, the GCL will not be
strong enough to transfer the tensile force to the
soils underneath it.

The conclusions in Section 4.4.2 and the
calculations in Appendix C need to be reevaluated
and/or additional documentation provided to
demonstrate the GCL is strong enough to support
the forces exerted on it.

Short term, long term and residual GCL strength calculations are includedin | o

Attachment 12 of this Response to Comments Document and will be included | o
in Appendix C, Liner System Component Design, of the Design Report.

Section 4.4.2
Appendix C

1-30
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
37 Comment 32: The leachate collection system needs to be revised | Leachate-collection system design will be modified to include a high-fevel e Section 4.5.1 Renumbered Figures 4-7

Section 4.5, Leachate
Collection System

to include the following features:

a.  The proposal to monitor leachate on a
monthly and then annual basis is not
adequate to demonstrate that leachate will
be removed from the landfilt in a timely
manner. The leachate collection system
needs to include dedicated pumps,
sensors, and plumbing to insure that the
depth of leachate on top of the primary
liner never exceeds one foot. The system
pumps need to be automaticatly actuated
by the liquid fevel in the sump. The
system also needs to include a high level
alarm to inform Monsanto/Solutia when
the liquid level is above the acceptable
elevation. The description of the system
needs to identify the type of alarm and
where the signal will be sent (e.g. the
security office at the W.G. Krummrich
Plant).

b. Monsanto/Solutia may want to install an
actual sump for the leachate collection
system instead of just a gravel layer at the
bottom of the slope. A sump at a lower
elevation than the primary liner system
probably will be necessary in order to
meet the requirement to maintaining no
more than one foot of leachate on the
primary liner, and to accommodate the
technical requirements for the pumps.

alarm set to ensure that leachate levels in the leachate collection system are
one foot or less. When high level conditions occur, a warning light will be
activated at the containment cell and an autodialer will notify the O&M
contractor of the high level condition. A vacuum truck will then be used to
remove the leachate for off-site disposal. Operational experience will be used
to determine whether it is more cost effective to use a vacuum truck or a
permanent pumping system to remove the leachate. Dedicated pumps are not
considered necessary at this time because the volume of leachate that will be
generated is not known nor can it be estimated. Riser and horizontal collector
pipes are sized to allow pump installation in the future.

Leachate collection system design modifications and details are included in
Attachment 13. Modifications include a high-level alarm, a collection sump
and a horizontal perforated pipe in the sump. These drawings will be
included in the Design Report as Figures 4-7 A, B, C. D, E. F, G and H.

1-31
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SECTION ONE

RECORD OF COMMENTS TO DRAFY DESIGN REPORT

Item
Number

Comment
Number

JEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

C.

The elevation view(s) of the collections
sump need to show the elevations at
which the pump will turn on, turn off, and
when the high level alarm will be
actuated.

The collection sump should include
horizonal perforated pipes to house and
protect the suction hoses used to remove
leachate.

A description of why a perforated instead
of solid pipe will extend from the sump to
the surface of the landfill. A perforated
pipe should not be used outside of the
sump because it could become a conduit
for waste sediments to get into the sump
and clog it.

Detailed scale drawings (both plan and
elevation views) of the leachate collection
system and the leachate collection sump
need to be provided.

A more detailed description of how
liquids will actually be removed from the
sump also needs to be provided.

Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number TEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
38 Comment 33: The design report needs to address the following Section 4.5.4, Maximum Leachate Head, Paragraph 4 will be modified to ¢ Added paragraph to Renumbered figures 4-7

Section 4.5, Leachate
Detection System

comments regarding the leachate detection system:

a.

The design report needs to describe how
the detection system will function to
detect any leakage through either liner in
a timely manner. The proposal to
maonitor leachate on a monthly and then
annual basis is not adequate to make this
demonstration. To insure the leachate
detection system will detect (and is able
to remove) leachate in a timely manner,
the system needs 1o include liquid
sensors, level actuated pumps. etc.

The detection sump shouid include
horizontal perforated pipes to house and
protect the suction hoses used to remove
leachate.

Detailed scate drawings (both plan and
elevation views) of the leachate detection
system sump need to be provided.

A more detailed description of how
liquids will actually be removed from the
sump also needs to be provided.

The design report should include some
discussion of why the leachate collection,
detection, and capillary break sumps are
located in separate areas instead of a
vertical line.

read:

The model results show the feachate and leak production
rates fall substantially after the cover system is installed
over the cell. The leachate and leak production rates are
essentially zero after the cell water balance has reached
equilibrium. Some leachate production will continue for
several months after the cell is covered.

Leachate-detection system design will be modified to include a high-level
alarm set to ensure that leachate levels in the leachate detection system are
one foot or fess. When high level conditions accur, a warning light witl be
activated at the containment cell and an autodialer will notify the O&M
contractor of the high level condition. A vacuum truck will then be used to
remove the leachate for off-site disposal. Operational experience will be used
to determine whether it is more cost effective 1o use a vacuum truck or a
permanent pumping system to remove the leachate. Dedicated pumps are not
considered necessary at this time because the volume of [eachate that will be
generated is not known nor can it be estimated. Riser and horizontal collector
pipes are sized to allow pump installation in the future.

Leachate detection system design modifications and details are included in
Attachment 13. Modifications include a high level alarm, a collection sump
and a horizontal perforated pipe in the sump. These drawings will be
included in the Design Report as Figures 4-7 A,B,C,. D, E, F, G and H.

Leachate collection, leachate detection and capillary break sumps are located
in a vertical line as shown in the Attachment 13 drawings.

Section 4.5.4

o Moadified Section
451

e Added figures

through 4-16 for clarity
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
39 Comment 34: The design report needs to address the following Capillary break layer design will be modified to include a high-level alarm set | @ Section 4.5.1 Renumbered figures 4-7

Section 4.5, Capillary
Break Layer

comments regarding the capillary break layer:

a.

Detailed scale drawings (both plan and
elevation views) of the capillary break
sump need to be provided.

A more detailed description of how
liquids will actually be removed from the
sump alsa needs to be provided.

The capillary break sump should include
horizontal perforated pipes to house and
protect the suction hoses used to remove
leachate.

At a minimum, the capillary break layer
needs to include sensors and an alarm to
inform Monsanto/Solutia when the liquid
level in this layer is above a specified
elevation. The narrative needs to identify
this elevation, and include justification
for it. The description of the system
needs to identify the types of sensors and
alarm, and where the signal will be sent
(e.g. the security office at the W.G.
Krummrich Plant).

to ensure that leachate levels in the capillary break layer are one foot or less.
When high level conditions occur, a warning light will be activated at the
containment cell and an autodialer wiil notify the O&M contractor of the high
level condition. A vacuum truck will then be used to remove the leachate for
off-site disposal. Operational experience will be used to determine whether it
is more cost effective to use a vacuum truck or a permanent pumping system
to remove the leachate. Dedicated pumps are not considered necessary at this
time because the volume of leachate that will be generated is not known nor
can it be estimated. Riser and horizontal collector pipes are sized to allow
pump installation in the future.

Capillary break layer design maodifications and details are included in
Attachment 13. Modifications include a high level alarm, a collection sump
and a horizontal perforated pipe in the sump. These drawings will be
included in the Design Report as Figures 4-7 A,B, C, D, E, F, G and H.

Added figures

through 4-16 for clarity

1-34
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

1EPA Comment or Discussion of Response

Solutia Response

Design Report

Section(s) Modified Comments

40

Comment 35:
Section 4.5.2, Equivalent
Capacity

Section 4.5.2 only states that the geonet
transmissivity will be greater than 12 inches of
sand with a hydraulic conductivity of I x 10
cm/sec. It needs to refer to copies of
manufacture’s data sheets provided for the geonet,
and calculations that demonstrate this statement is
correct.

Comment to be addressed in the December 29, 2000 Response to Comments
Document (Part I11)

41

Comment 36
Section 4.5.3, Grading and
Drainage

This section needs to include additional detail
regarding the grading and drainage for the
proposed landfill. Specifically:

a.  The description of the leachate collection
system needs to include a demonstration
of why perforated pipes are not included
as part of the lateral leachate collection
system on the bottom of the landfill.

The narrative needs to discuss how the collected
leachate will be disposed. Indicate the appropriate
permits which will need to be obtained. Asa
newly generated waste, Monsanto/Solutia will
need to determine if it is a hazardous waste. If it is
a hazardous waste, storage of it for greater than 90
days is subject to the RCRA storage requirements.

Comment to be addressed in the December 29, 2000 Response to Comments
Document (Part 1I)

© Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

4?2

Comment 37:
Section 4.5.4, Maximum
Leachate Head

This section needs to provide the following
information to clarify the conclusions in the
document:

a.  Cross sections that identify each of the
layers in both HELP models.

b.  Justifications for the assumptions used in
the HELP models. For example, when
the amount of leachate the sediments will
generate is estimated. the report should
include lab data from the field and
bench/pilot scale tests regarding the
moisture content of the sediments and
descriptions the physical processes that
will be used to dewater them before they
are placed in the landfill.

c. A description of why Layer 6 (waste
sediments) is not included in the HELP
model for the closed landfill, and why the
average head on top of Layer 8 (the
primary liner) is indicated to be 0.000 for
each year. Thus, it appears the model
assumes that all liquids will be squeezed
out of the sediments during construction
of the landfiii, and no precipitation gets
through the cover system. The report
needs to provide additional discussion and
justification for this assumption.

Comment to be addressed in the December 29, 2000 Response to Comments

Document {Part 1)

Revision lwd:nicid 03/02/40
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORY

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report

Section(s) Modified Comments

43

Comment 38:

Section 4.5.7 Prevention of
Clogging

The following information regarding geotextiles
needs to be included in the report:

a. A sieve analysis of the waste material
needs to be performed on both the
sediments and the soil used in the primary
liner system. This data then needs to be
compared to the technical data sheet for
the GCL.. This is necessary in order to
demonstrate the weight and apparent size
opening (AOS) of the geotextile(s) is
adequate for the design and will not clog.

b. Describe how clogging would be detected
and what cleanup procedures would be
used to restore the capacity of the
systems.

Comment to be addressed in the December 29, 2000 Response to Comments
Document (Part 111)

44

Comment 39:
Testing of Liner Materials

Appendices E, F and G of Appendix 7 need to be
revised include testing the liner materials in a
shear box to verify the internal and interface
friction angles for the materials are sufficient to
meet the factor of safety required for the design.

Shear box testing (undrained shear strength, ASTM Method D 5321-92) of
the GCL/geomembrane interface and the geonet/geomembrane interface will
be conducted as part of conformance testing. These tests will be performed

30 days after the Notice to Proceed is sent to the cell construction contractor.

A new section, Liner System Shear Box Testing, will be added to the
Construction Quality Assurance Manual. Itis included in Attachment 11 of
the Response to Comments Document. It will also be included in Appendix
F, Construction Quality Assurance Manual for Installation of Geosynthetic
Components, of the Design Report.

Section 4.2.3
Specifications
- 02244
- 02245
- 02246
Appendix F
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
45 Comment 40: This subsection does not include the placement of | Installation of a soil layer below the primary geomembrane liner and Specification 01010
Specification 01010 the soil layer directly below the primary installation of a geotextile on top of the capillary break layer will be added to | (Section 1.3.B.2)
Summary of Work; Section | geomembrane liner. It also will need to be revised | Specification 01010. The list of principal work items included in Section
1.3.B.2. Principal Work to include installation of the geotextile this 1.3.B.2 will be modified as shown below:
ltems to be Performed by reviewer recommends be placed between the
Contractor gravel capillary break layer and the GCL bedding e Mobilization to site
layer. s Site preparation to include clear and grub, borrow area development,
erosion control, haul road development and stormwater management
measures
®  Perimeter berm construction
e Construct capillary break ground layer and sump
»  Construct tracked in place soil layer
e Install geotextile
* Install geosynthetic clay liner
e  Secondary geomembrane installation
e Secondary leachate collection system installation including sumps
and riser pipes
e Constructed tracked in place soil layer
Install primary geomembrane layer
A specification for the geotextile placed between the capillary break layer and
the GCL bedding layer will be developed and added o the Technical
Specifications. [tis included in Attachment 4 of this Response 1o
Comments Document and will be added to Specification 02242 of the Design
Report.
Revision | dated 04/02/(6)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
46 Comment 41: Groundwater in the area of the proposed Specification 02150, Section 3.2.B will be modified as shown below to Specification 02150

Specification 02150,
Stormwater Control During
Construction; Section 3.2
Groundwater Control

containment cel) may be contaminated with
hazardous constituents from other sites in the area
such as Site G. Therefore, this subsection needs to
specify that collected groundwater will be tested to
determine if it contains hazardous constituents,
and/or is a hazardous waste. In addition, because
it is not acceptable to manage contaminated
groundwater the same way as uncontaminated
stormwater, Specification 02150 needs to include
procedures for handling groundwater that is
determined to be contaminated with hazardous
constituents.

indicate that the contractor must test collected groundwater and dispose of it
in a manner consistent with the relevant and appropriate regulations:

B. Collected groundwater must be stored and tested by the
Contractor to determine if it contains hazardous
constituents and/or is a hazardous waste. After testing,
the collected groundwater must be disposed in a
manner consistent with relevant and appropriate
regulations.

This revision will be incorporated verbatim into Section 3.2.B, Groundwater
Control, of Specification 02150.

(Section 3.2.B)

1-39
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
47 Comment 42: These specifications need 1o be revised to address | A wide range of soils, including sand, can be used as bedding materiai for Specification 02200

Specification 02200,
Earthwork. Section 2.3 Fsll
Material, and Section 3.6,
Placement

the following comments:

a.

Specification 02200 needs to include
separate specifications for the bedding
layer that will be placed under the GCL.
The same specifications need to be
applied to the soil layers under GCLs in
the bottom, sides and cover systems
because the goal of providing an adequate
base for the GCL, and the rest of the liner
system, is the same in each case. [Note:
Specification 02200 currently does not
include/address the layer under the GCL
in the cover system.|

In the case of the Compacted Fill, the top
1+ foot on the inside of the berm needs to
meet the specification for the GCL
bedding layer since this is the soil that
will be in contact with the GCL. For the
layers under the GCL in bottom liner and
the cover system, the entire depth of these
layers needs to meet the specification for
the GCL bedding layer identified below.

It is not acceptable to simply specify the
soil types for the subgrade layers under a
GCL as proposed in Section 2.3. The
gradation of the soil, density, and
moisture content all need to be specified
(possibly in Section 3.6) in order to insure
the soil will provide an adequate bedding
layer for the GCL.

geosynthetics. Specification 02200 - Earthwork, included in Attachment 4 of
this Response to Comments Document, will be used for the geosynthetic
bedding layers in the liner system. It will also be included in Appendix E.
Technical Specifications, of the Design Report. Bedding tayer soils will have
clods no larger than two inches, will be placed and compacted to 90%
Standard Proctor Density and will have a moisture content at or near
optimum. Bedding layers will be smooth with no ruts or sharp edges before,
during and after instalation of the overlying geosynthetic material. They will
provide a surface capable of supporting the geosynthetics and other layers in
the liner system.

- Section2.3B.3
- Section 3.6.C.8
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SECTION ONE RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments

d. As stated earlier in the comments on
Section 4.1.1 regarding the subgrade
under the GCL, the subgrade needs to be
constructed of a soil that will provide a
firm bedding layer that will be rolled
smooth. In addition, this bedding layer
must be able to retain these characteristics
throughout the construction process.
Therefore, it is recommended that the
bedding layer under all GCLs be
constructed of soil with:

i.  100% of the particles having a
maximum dimension not greater than
2 inches.

ii. Not more than 10% of the particles,
by weight, having a dimension
greater than 0.75 inches,

iii. Not less than S0% of the particles, by
weight, passing through the 200
mesh sieve, and

iv. Not less than 25% of the particles, by
weight, having a maximum
dimension not greater than 0.002
millimeters.

The bedding layer under a GCL needs to
be compacted to at least 95% of the
Standard Proctor Density using ASTM D-
689, have a moisture content at or near
optimum, and be smooth rolled so that
there are no sharp edges or protruding
objects in the surface.

All of these specifications need (o be
included in Specification 02200 —
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report .
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
48 Comment 43: The specifications for Protective Fill need to be A wide range of soils, including sand, can be used as bedding material for Specification 02200
Specification 02200, revised to specify the protective fill in contact with | geosynthetics. Specification 02200 - Earthwork, included in Attachment 4 of - Section 2.3.B.3
Earthwork, Section 2.3 Fill | the GCL. shall not contain dirt clods greater than 2 | this Response to Comments Document, will be used for the geosynthetic - Section 3.6.C.8
Material inches. bedding layers in the liner system. It will also be included in Appendix E, -
Technical Specifications, of the Design Report. Bedding layer soils will have
clods no larger than two inches, will be placed and compacted to 90%
Standard Proctor Density and will have a moistuse content at or near
optimum. Bedding layers will be smooth with no ruts or sharp edges before,
during and after instaltation of the overlying geosynthetic material. They will
provide a surface capable of supporting the geosynthetics and other layers in
the liner system.
49 Comment 44: The specifications for each soil layer in the Cross-referencing the Design Report, design drawings and the specifications | Modified figures - added
Specification 02200, bottom, side, and cover systems need to refer back | creates the potential for conflicts among the various documents. This is turn note
Earthwork, Section 2.3 Fill | to the cross section details that describe the creates problems for the Owner and the Contractor. Order of document
Material relative locations of these Jayers (e.g. Figures 4-1, | precedence will be set out in the bid package and will be used to determine
4-2, and 5-2). In addition, the specifications (and which document governs a particular situation. Cross referencing disrupt this
the CQAP in Appendix G) need to indicate that the | order of precedence.
thicknesses shown in the figures are the
compacted thicknesses of the layer. A note will be added to Design Report Figures 4-1,4-2, 4.7 A,B,C, D, E, F,
G and H and 5-2, to indicate that thicknesses are compacted thicknesses.
Revised figures are included in Attachment 15 of this Response to Comments
Document.
50 Comment 45: This section needs to include specifications for the | Comment to be addressed in the December 29, 2000 Response to Comments
Comments on equipment used to smooth roll the soil used for the | Document (Part I11)
Specification 02200, GCL subgrade.
Earthwork, Section 2.4,
Equipment L
Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

51

Comment 46:
Specification 02200,

Earthwork, Section 3.6,

Placement

This section needs to be revised to address the
following comments:

a.

Section 3.6.A.4. states that “differences in
elevation for materials placed and
compacted shall not exceed four feet . . ."
Since material should not be placed in
lifts in excess of eight (8) inches, this 4
foot difference seems excessive. The
basis for a four (4) foot difference needs
to be provided, and the specification
revised as necessary to clarify its intent.

Section 3.6.B.9. states lift thickness shall
be controlled by the contractor through
the use of grade stacks. This by itself is
not adequate. The maximum depth of a
loose lift needs to be specified in the
specification: In general, the maximum
depth of a loose lift should not be greater
than eight (8) inches.

Section 3.6.C.8 states the density of the
tracked in place soil shall be no less than
90% of the maximum Standard Proctor
dry density. However, other parts of the
document state this layer will not be
compacted. The portions of the Design
Report that discuss this soil layer need to
be revised as necessary to insure the
document is consistent.

Comment to be addressed in the December 29, 2000 Response to Comments

Document (Part 1H)

1-43
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

item Comment Design Report
Number Number TEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
52 Comment 47: Item A.10 requires data to be sealed by a Florida Comment to be addressed in the December 29, 2000 Response to Comments
Specification 02200, registered P.E. The section needs 1o be revised to | Document (Part HI)
Earthwork, Section 3.10, reference an lllinois registered P.E. In addition,
Quality Control URS/ Maonsanto/Solutia need to review the entire
document to insure references to Florida
requirements are removed from the document.
53 Comment 48: This specification needs to state that sediments Excavated sediments will be transported to the cell by truck. Trucks will use | Specification 02225
Specification 02225, will not be placed in the celi from the top of the a ramp constructed inside the cell to transport sediments to the bottom of the (Section 3.3)
Sediment Material berms and/or pushed down the side slopes. This cell. After the sediment is dumped, a bulldozer or other suitable equipment
Handling, Section 3.3, type of filling procedure should be avoided will be then used to spread the material. Section 3.3, Placing and Spreading
Placing and Spreading because it can damage the side slope liner system. | Sediments, of Specification 02225, Sediment Material Handling, will be
Sediments Sediments (wastes) should only be placed on the amended to include the following statements:
bottorn of the landfilt and pushed toward the side
slopes. M. Contractor shall not place sediment in the cell from the
top of the berms or by pushing sediment down the side
slopes.
N. Contractor will place sediments only on the bottom of
the cell and push them toward the side slopes.
These changes will be incorporated into the Design Report verbatim.
54 Comment 49: The use of “Geogrids” is not identified in the Drawings showing geogrid use are included in Attachment 16 of this Added figures Renumbered figures 6-1
Specification 02227, Figures provided in the Design Report. Details of | Response to Comments Document. They will be included in the Design and 6-2
Geogrid Reinforcement, how and where they will be used on the access Report as Figures 4-9 and 4-10.
Section 2.3, Geogrid ramp and cover need to be provided with the
Figures in the Design Report.
Revision | dated 04/02/00
URS 1-44
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number TIEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
55 Comment 50: The Installation Panel Layout Drawing referenced | Panel layout drawings will be prepared by the Contractor and submitted to the | Specification 02244

Specification 02244,

Geomembrane

in Specification 02244 that identifies the
placement of the geomembrane panels needs to be
provided as part of Design Report.

Agency 30 days prior to the start of liner installation. This information will
also be included in the record drawings for the cell. Preparation of these
drawings by the Design Engineer is not appropriate because it removes the
Contractor’s obligation to install the liner according to the design and

specifications.

Specification 02244, Section 1.5, Submittals, will be modified as shown
below and incorporated in the Design Report:

F.

Installation Panel Layout Drawing identifying placement
patterns and seams, both fabricated (if applicable) and field
seams, as well as any variance or additional details which
deviate from the Drawings. Layout shall be drawn to scale
and shall be adequate for use as the construction plan, and
shall include information such as dimensions, panel
numbering, and installation details. The Engineer shall
review all Panel Layout Drawings prior to installation.
Panel Layout Drawings, as prepared by the Contractor
and reviewed by the Engineer, shall be submiitted to
USEPA 30 days prior to liner installation.

(Section 1.5.F)

1-45
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
56 Comment 51: Specification 02244 needs to be revised to indicate | Specification 02244, modified to include the test methods and frequencies in | Specification 02244
Specification 02244, that the HDPE geomembrane will be tested to GRI Standard GM 13 (Rev. 3, June 28, 2000), is given in Attachment 17 of (Section 2.2.1)
Geomembrane verify it meets the minimum values for all of the this Response to Comments Document. It will be incorporated in the
parameters using the test methods and at the Technical Specifications of the Design Report verbatim.
frequencies specified in the GRI standard GM13
(Rev. 3, June 28, 2000). Table t(a) from GM (3
that specifies the properties, test methods,
minimum values, and frequencies is included as an
attachment to these comments. Note: The values
listed in the tables of GM13 are to be interpreted
according to the designated test method. In this
respect they are neither minimum average roll
values (MARV) nor maximum average roll vaiues
(MaxARV).
57 Comment 52: Section 2.4 needs to specify that seams will be Section 2.4.A, Field Seams, of Specification 02244 will be changed to read as | Specification 02244

Specification 02244,
Geomembrane, Section
2.4, Field Seams

welded by double tracked fusion welding
machines whenever possible. Corners, butt seams
and long repairs need to be fusion welded where
possible. Extrusion or fusion welding should be
used for all other repairs, detail work and patches.

follows and included in the Technical Specifications of the Design Report:

A Approved processes for seaming are extrusion welding and
fusion double seam welding. Fusion double seam welding
will be the primary method for joining long, straight
seams. Extrusion welding will be the primary seaming
method in areas such as corners, sumps, pipe
penetrations, tear repairs and cap strips where fusion
double seam welding is not feasible.

(Section 2.4.A)

1-46
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
58 Comment 5): Section 3.4 needs to specify that gcomembrane Section 3.4.E, Deployment, of Specification 02244 will be rewritten as shown | Specification 02244
Specification 02244, panels will be deployed on the side siopes the below and included in the Design Report Technical Specifications: (Section 3.4.E)
Geomembrane, Section same way the GCL is required to be deployed in
3.4, Deployment Specification 02245, by rolling them down the E. Panels shall be oriented perpendicular to the line of the
slope in a controlled manner. Geomembrane slope crest (i.e., down and not across slope), anchored
panels should not be pulled up the slopes. securely and deployed down the slope in a
controlled manner. Panels shall not be pulled up
the slope.
59 Comment 54: It is recommended that section 1.4 of Specification | Section 1.4.B.1, Storage and Protection, of Specification 02245 will be Specification 02245
Specification 02245, GCL., | 002245 be revised to require rolls of GCL to be revised as follows and included verbatim in the Technical Specifications of (Section 1.4.B.1)
Section 1.4 Delivery, stored off the ground on pallets from the time of the Design Report:
Storage & Handling delivery until they are installed.
I The Contractor shall provide on-site storage area for GCL
rolls from time of delivery until installation. Rolls of GCL
will be stored off the ground from time of delivery until
they are instalied.
60 Comment 55: If a “lock-stitched” GCL is the same as one that is | Geosynthetic manufacturers and products will be identified in the Design Added Appendix H to
Specification 02245, GCL, | “needle-punched,” the wording of this Report. Manufacturers technical data sheets will be included for alf report
Section 2.1 Materials specification should be revised to reference a geosynthetic components including geomembrane, GCL, geotextile, geanet
“needle-punched” GCL. If it is different, a copy of | and geogrid. These cut sheets are included as Attachment | of this Response
the manufacture’s product data sheet that describes | to Comments Document and will be included as Appendix H of the Design
the process of creating a lock-stitched GCL needs | Report.
to be provided.
61 Comment 56: Table | needs to be revised to add the QC Table | of Specification 02245 was modified to include the QC properties, Specification 02245

Specification 02245, GCL.,

Section 2.1 Materials

properties, tests methods, and testing frequencies
specified in ASTM D-5889; Standard Practice for
Quality Control of Geosynthetic Clay Liners. The
minimum value for each of these additional
properties also needs to be provided in the table.

test methods and testing frequencies specified in ASTM D-5889. Minimum
values of these additional properties were also added to this table. Table { is
in Attachment |8 of this Response to Comments and will be included in
Specification 02245 of the Design Report.

1-47
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
62 Comment 57: The minimum internal friction angle for hydrated Short term, long term and residual GCL strength calculations are included in | Calculations added to
Specification 02245, GCL on a slope is identified as 6°. This is less Attachment 12 of this Response to Comments Document and will be included Appendix C
Section 2.1 Materials than the interface friction angles above and below in Appendix C, Liner System Component Design, of the Design Report. *  Specification 02245
the GCL.. The specification for the minimum (Table 1)
internal friction angle for the GCL. should be
revised (increased), or additional information
provided to justify this proposed minimum value
(see carlier comments on Section 4.4.2, GCL
Strength).
63 Comment 58: The specifications for overlaps of GCL panels Section 3.3.B.2, Overlaps, of Specification 02245 will be amended as shown | Specification 02245
Specification 02245. GCL., | need (o state that the panels should be overlapped/ | below to indicate that the GCL layers need to be overlapped so that any liquid | (Section 3.3.B.2)
Section 3.3 Installation layered in such a way that any liquid will run from | will run from one panel to the top of the next. Placing GCL so that liquid
one panel 1o the top of the next, rather than from one layer can run underneath a lower layer will be prohibited.
underneath it.
2. In general, no horizontal seams are allowed on side slopes.
Any horizontal seams on side slopes will be overlapped
so that liquid will run from the top of the higher panel
to the top of the lower panel. GCL shall not be placed
so that liquid from a higher panel can run underneath a
lower panel.
64 Comment 59: The Figures/details of the liner system show the Comment to be addressed in the December 29, 2000 Response to Comments
Specification 02245, GCL, | ends of the liner system laid out horizontally in the | Document (Part I11)
Section 3.4 Anchor Trench | berm, not in an anchor trench. The application
needs to be revised to consistently identify how the
liner system will be anchored. It is recommended
that an anchor trench be used to hold the liner
system in place.
65 Comment 60: This specification does not include a section on Comment to be addressed in the December 29, 2000 Response to Comments T
Specification 02245, GCL Quality Control. Document (Part 1)
Revision 1 dited 0402/
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
66 Comment 61: The table of geonet properties needs to be revised | Geonet transmissivity values, test method and minimum acceptable values Specification 02246
Specification 02246, to include transmissivity, the test method used to were added to Specification 02246. Manufacturers specifications and testing | (Section 3.1.A)
Geonet, Section 2.1 measure this parameter, and the minimum methods were also added 1o this table. The revised table is included in
acceptable value. The frequencies for testing each | Attachment 19 of this Response to Comments Document and will be included
property should also be added to the table. verbatim in the Technical Specifications of the Design Report.
It is inappropriate to test this material in the field since it will perform as
designed unless damaged. Visual inspection will be used to insure that
damaged geonet is not installed. Specification 02246, Section 3.1, Geonet
Placement and Handling, will be modified to prohibit the use of damaged
geonet as shown below and included in the Technical Specifications:
A. Handle all geonet is such a manner as to ensure it is not
damaged in any way. Damaged geonet shall not be
installed. If geonet is damaged during or after
installation, it shail be replaced.
67 Comment 62: This section specifies the use of Pensacola Bahia Specification 02932 was changed to include grass seed mixes appropriate for | Specification 02932
Specification 02932, seed and Bermuda grass seed on the cover of the Illinois, specifically IDOT Section 250 Seed Mixture Class |. The revised
Seeding, Section 2.1 Seed landfill. It is questionable whether these types of specification is included in Attachment 20 of this Response to Comments
Mixture grasses are acceptable for use in linois. The Document and will be included in the Technical Specifications section of the
vegetation specifications for this site should Design Report.
required the seed mixture to conform to Illinois
DOT Section 624.07 Seed Mixture Class |
specifications, and include seeds such as Kentucky
Bluegrass, Perennial Ryegrass, Red Top or
Creeping Red Fescue, and Ladino or White Dutch
Clover.
68 Comment 63: Appendix E and Appendix F do not appear to Comment to be addressed in the December 29, 2000 Response to Comments i
Gas Venting System include any specifications for the materials used to | Document (Part IiI)
vent gasses from the landfill, or the procedures to
‘ install these devices through the cover system.
Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
69 Comment 64: Because this landfill will be used to hold fairly The Construction Manager is not collecting, analyzing and interpreting

CQA Sampling

high concentrations of PCBs, organic wastes, and
heavy metals, it is very important that it is properly
constructed. Therefore, in addition to the
confirmation samples collected, analyzed and
interpreted by the Construction Manager, the CQA
consultant should be responsible for collecting and
interpreting his or her own samples from the soils
and liner materials used to construct the landfill.

confirmation samples. Implementation of the CQA Manual, which includes
collection, analysis and interpretation of samples from the soils and liner
materials used to construct the containment cell, is the respansibility of the
CQA Consultant. To ensure that the containment cell is properly constructed.
the CQA Consultant will implement the QCA Manual independent of the
Construction Manager, Manufacturer and Installer. However, the CQA
Consultant will report resuits to the Construction Manager, Designer and
Owner. These reporting relationships are discussed in the response to
Comment 65 below.

No action required

" Revision 1 dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
70 Comment 65: The Construction Quality Assurance Programs, The Construction Manager is responsible for ensuring that the containment Appendices F and G Added organization chart

Quality Control or Quality
Assurance

and the Specifications to some extent, need to be
revised to better define the rolls of the
Caonstruction Manager and CQA Consultant:

a.

An organizational chart that graphically
describes how construction of the project
will be organized needs to be provided.

The CQA Manuals (Appendix E, Section
1.3.1.1 and Appendix G, Section 2.3.1.1)
state that the Construction Manager is
responsible for the organization and
implementation of the quality assurance
activities for the project. Thus it appears
the Construction Manager is responsible
for the CQA officer’s duties.

Several section within the specifications
in Appendix E refer to quality assurance
and/or quality evaluation. For example,
Geonets, Specification 02246 includes
sections titled Quality Assurance, Quality
Control, and Material Quality Evaluation.
As the Construction Manager is
responsible for compliance with the
requirements in the specification, it
appears that the Construction Manager
may also be performing Quality
Assurance. The wording in the
specifications needs to be revised where
necessary 1o clearly state that the
Construction Manager only performs
Quality Control, not Quality Assurance.

cell is built properly. Paragraph 1, Section 1.3.1.1, Responsibilities of
Appendix F, Construction Quality Assurance Manual for Installation of
Geosynthetic Components for the Sauget Area 1| TSCA Landfill, states the
following:

The Construction Manager is responsible for all
construction quality. The Construction Manager is
responsible for the organization and implementation of the
quality assurance activities for the project.

Section 1.2.4, Geosynthetic Construction Quality Assurance Consultant, of
the same document states:

The Geosynthetic Construction Quality Assurance (CQA)
Consultant is a firm independent from the Construction
Manager, Manufacturer(s) and Installer that shall be
responsible for observing and documenting activities
related to the quality assurance of the production and
installation of the geosynthetic system on behalf of Solutia.

This clearly obviates the comment:

"Thus, it appears the Construction Manager is responsible
for the CQA officer’s duties.”

Appendix E, Construction Quality Assurance Manual for Instailation of Soii
Components of the Lining and Final Cover Systems for the Sauget Area |
TSCA Landfill include the same language.

To clarify reporting relationships of the CQA Consuitant. the project
organization chart in Attachment 21 of this Response to Comments
Document will be included in Appendix F and Appendix E of the Design
Report.

Revision | dlle(i 64/05?(5
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
71 Comment 66: The CQA Manual for installation of geosynthetic The CQA manual will be revised to incorporate earlier comments on Appendices F and G
CQA Manual, components needs to be revised to reflect earlier specifications and properties of the geosynthetic components in the liner
Geosynthetics, Appendix F | comments that have been made regarding the systems. It will be included in the final version of the Design Report.
specifications and the properties of the
geosynthetic components in the liner systems.
72 Comment 67: The CQA Manua! for installation of geosynthetic Section 6.0, Geosynthetic Clay Liners, will be added to Appendix F, Appendix F
CQA Manual, components needs to be revised to include a Construction Quality Assurance Manual for Instailation of Geosynthetic
Geosynthetics, Appendix F | section on GCLs. Components for the Sauget Area | TSCA Landfill. This new section is
included as Attachment 22 of this Response to Comments Document.
73 Comment 68: It is recommended that an individual table be A table listing the properties, test name and test method, test frequency and Appendix F

CQA Manual,
Geosynthetics, Appendix F

created for each geosynthetic component that lists
the properties, test name and test method number,
test frequency and the acceptable
minimum/maximum values for each property.

acceptable values of each geosynthetic component will be added to Appendix
F, Construction Quality Assurance Manual for Installation of Geosynthetic
Components for the Sauget Area | TSCA Landfill. This table is included as
Attachment 23 of this Response to Comments Document.
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

ftem Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
74 Comment 69: Section 2.3 Subgrade Preparation needs to specify | Section 2.3.1.3, Surface Preparation, wili be amended to read as follows: Appendix F (Section

CQA for Subgrade under
Geomembranes

quantifiable values for the subgrade. Ata
minimum, these need to include density, moisture
content, maximum depth/height of ruts in the
subgrade, and the size of rocks or sharp ubjects
allowed in the top 6 inches of the soil below the
geomembrane that are identified in the
Specifications.

The surface 1o be lined has been rolled, compacted. or
handworked so as to be free of irregularities. protrusions,
loose soil and abrupt changes in grade. Bedding layer soils
will have clods no larger than two inches, will be placed
and compacted to 90% Standard Proctor Density and
will have a moisture content at or near optimum.
Bedding layers will be smooth with no ruts or sharp
edges before, during and after installation of the
overlying geosynthetic material. They will provide a
surface capable of supporting the geosynthetics and
other layers in the liner system.

This text will be incorporated verbatim in Section 2.3.1 of Appendix F,
Construction Quality Assurance Manual for Instaltation of Geosynthetic
Components for the Sauget Area | TSCA Landfill.

23.1)

1-53
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report .
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
75 Comment 70: Section 2.4.4, Method of Deployment needs to be | Specification 02245, Section 3.3, Installation, requires the following: Appendix 1
CQA for Geomembranes revised to reflect the following comments
Relative to GCLs regarding the placement of geomembrane on a A. GCL deployment: Handle GCL in a manner to ensure
GCL: it is not damaged. At a minimum comply with the
following:

a.  Section 2.4.4 needs to specify the method
used to deploy the geomembrane will not I.  Onslopes, anchor the GCL securely and deploy it
damage the GCL under the geomembrane down the slope in a controlled manner.
(e.g. the heavy equipment used to install 10. In general, only deploy GCL that can be covered
the geomembrane will not drive on the during that day by geomembrane or a minimum
GCL, and the geomembrane will be rolled of 12 inches of approved soil cover.
down the side slopes rather than dragged
up them). These requirements are already included in the specifications and there is no

apparent need to include them in the CQA Manual. As for the last issue, the

b. Deployment (and welding) of liner system will be built before 100% hydration of the GCL liner will occur.
geomembrane panels needs to be tied to Technical information on GCL. hydration time is included in Attachment 8 of
installation of the GCL panels under the this Response to Comments Document. This information demonstrates that
geomembrane. Specifically, the the containment cell will be built before complete GCL hydration occurs.
geomembrane needs to be installed the
same day that the GCL panels directly
under it are installed.

c. The geomembrane needs to be covered
with 6 inches of material before the GCL
under it has time to become fully
hydrated. When possible, the weight of 6
inches of material should be placed on the
GCL the same day the GCL panel is
installed. The CQA manual should refer
to the calculations (required by these
comments) that provide an estimate of the
time it will take the GCI. to become fully
hydrated once it is installed.

Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
76 Comment 71: Both Section 2.4.4, Method of Deployment, and Section 2.8.5, Large Wrinkles, Paragraph |, will be revised as indicated Appendix F (Section
Wrinkles in Section 2.8.5, Large Wrinkles need to be revised below and included in Appendix F 285
Geomembranes to address the following comments on wrinkles in
geomembranes: When seaming of the geomembrane is completed, and prior
to placing overlying materials, the Geosynthetic CQA
a.  Section 2.4.4 needs to identify a specific, Consultant shall indicate to the Construction Manager
measurable the size of a wrinkle in the which wrinkles should be cut and reseamed by the Installer.
geomembrane that is considered The number of wrinkles to be repaired should be kept to an
unacceptable. Both the width and height absolute minimum. Therefore, wrinkles should be located
need 10 be specified. Section 2.4.4 needs during the coldest part of the installation process, while
to state that if a wrinkle is taller than it is keeping in mind the forecasted weather to which the
wide, or is higher than 3 inches above the uncovered geomembrane may be exposed. The
subgrade, the geomembrane panel should geomembrane will be inspected for wrinkles every
be readjusted to smooth out the wrinkle morning by the Geosynthetic CQA Consultant and the
before it is welded to the next panel. results of the inspection will be documented. On
completion of geomembrane installation, it will be
b.  There should not be any wrinkles in the inspected for wrinkles by the Geosynthetic CAQ
geomembrane that is placed on top of the Consultant and the Agency and the results of this
GCL since they can result in uneven inspection will be video recorded with a date stamp.
pressures on the GCL. This can damage Unacceptably large wrinkles will be removed after this
the integrity of the GCL by causing final inspection. Wrinkles are considered large when the
bentonite migration and an increase in the geomembrane can be folded over on itself. Seams
permeability of the GCL. produced while repairing wrinkles shall be tested as
’ outlined above.
c.  CQA at the site needs to be capable of
insuring that installation process does not
result in a wrinkle that is 12 inches high.
Section 2.8.5 needs to be revised to reflect
that a wrinkle taller than it is wide. or
higher than 3 inches above the subgrade,
will be repaired.
Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
77 Comment 72: Section 2.5.2, Acceptable Seaming Methods: As Comment to be addressed in the December 29, 2000 Response to Comments
Seaming Geomembranes noted in the comments on the Specifications for Document (Part 1)
geomembranes, this section needs to specify that
the CQA consultant is responsible for insuring the
use of extrusion welds will be minimized.
78 Comment 73: Transmissivity should be included as a Comment to be addressed in the December 29, 2000 Response to Comments
Conformance Testing for conformance test in Section 4.2. Document (Part [11)
Geonets
79 Comment 74: The CQA Manual for installation of soil The CQA manual will be revised to incorporate earlier comments on Appendix G
CQA Manual, Soil components needs to be revised to inctude earlier specifications and properties of the geosynthetic components in the liner
Components, Appendix G | comments regarding the specifications and systems. It will be included in the final version of the Design Report.
properties of the soil components in the liner
systems. For example, Section 4.2.3 Soil
Selection Criteria needs to include a subsection for
the bedding layer under the GCL, and additional
criteria such as specifications for the grain size
distributions need 10.be provided for the various
types of fills.
80 Comment 75: [t is recommended that an individual table be A table listing the properties, test name and test method, test frequency and Appendix G
CQA Manual, Soil created for each soil component that lists the acceptable values of each soil component will be added to Appendix G,
Components, Appendix G | properties, test name and test method number, test | Construction Quality Assurance Manual for Installation of Soil Components
frequency and the acceptable minimum/ maximum | of the Liner and Final Cover Systems for the Sauget Area | Landfill. This
values for each property. table is included as Attachment 24 of this Response to Comments Document.
81 Comment 76: The Soil Selection Criteria for each soil Comment to be addressed in the December 29, 2000 Response to Comments o
CQA Manual, Soil component needs to include measurement of the Document (Part HI)
Components, Appendix G, | thickness of each soil component.
Section 4.2.3 I ]
Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
82 Comment 77: The design report needs to identify the sources of | Comment to be addressed in the December 29, 2000 Response to Comments
CQA Manual, Soil the borrow soils on a scale drawing. It also needs Document (Part 111)
Components, Appendix GG, | to describe how these areas have been used in the
Section 4.2.4 past (e.g. agricultural, industriai, residential, etc.).
83 Comment 78: The section titled Earth Fill Material Management | Off-site borrow will be sampled and analyzed for TCL/TAL constituents at a | Appendix G (Section
CQA Manual, Soil needs to identify the parameters, test methods and | rate of one sample every 5,000 cubic yards. This testing requirement willbe | 42.4)
Components, Appendix G, | testing frequencies for which the borrow soils will | incorporated in Section 4.2.4 of the CQA Manual by adding this sentence to
Section4.2.4 be analyzed. The minimum number of parameters | the end of the first paragraph:
and test frequencies for evaluating borrow sources
are provided in Tables 2-2 and 2-3 of the USEPA As the material is excavated from an approved borrow facility, the
Technical Guidance Document titled Quality CQA Consultant shall confirm that the soils meet the requirements
Assurance and Quality Control for Waste of the Specifications. The CQA consultant will use hisfher
Management Facilities (EPA/600/R-93/182, experience with visual/manual soil classification techniques to assess
September 1993). If there is evidence, or it is the segregation of soils. The CQA Consultant will note in his/her
suspected, that the source area may be field records changes in odor, texture, apparent moisture, and the
contaminated with hazardous constituents, it may depths of which they occur. The CQA Consultant shall confirm that
be necessary to perform additional tests in order to adequate processing, as described in the Specifications, is performed
determine if the soils contain contaminants. for removal of roots, rocks, rubbish or unsuitable materials, and
achieve the specified soil clod size. Off-site borrow wifl be
sampled and analyzed for TCL/TAL constituents at a rate of one
sample every 5,000 cubic yards. Results will be compared to
TACO Tier I criteria for commercial/industrial area soils. Soil
with concentrations higher than these levels will not be accepted
for use in containment cell construction. e B
84 Comment 79: The design report needs to clarify which Comment to be addressed in the December 29, 2000 Response to Comments

CQA Manual. Soil
Components, Appendix G.
Section 4.3.3

il

component in the landfill design it considers the
Low Permeability Fill.

Document (Part I11)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
85 Comment 80: The evaluation of layer bonding states that test pits | Paragraph 1 of Section 4.3.4, Evaluation of Layer Bonding, will be rewritten | Appendix G (Section Renumbered to Section
CQA Manual, Suil may be used (emphasis added). This section needs | as follows and included verbatim in Appendix G. Construction Quality 4.3.4) 433
Components, Appendix G, | to specify the minimum number of test pits per lift | Assurance Manual for Installation of Soil Components of the Liner and Final
Section 4.3.4 per acre that will be used 1o evaluate the bonding Cover Systems for the Sauget Area | Landfill:
of two lifts.
Evaluation of layer bonding will be determined by
collecting one Shelby tube sample for every 10,000
square feet of compacted bottom soil. Shelby tubes will
only be pushed 8 inches in order to protect the
underlying liner system. Samples holes will be filled
with bentonite.
The CQA Consultant shall confirm that layer bonding between
compacted lifts is adequate and that discontinuities do not appear to
exist. This will be accomplished by cutting the Shelby tube sample in
half longitudinally and visually examining the sample. The CQA
Consultant shall notify the Construction Manager of any layer bonding
deemed to be deficient and shall confirm that repairs are performed by the
Earthwork Contractor.
86 Comment 81: It is recommended that a test pad be used to Shelby tube samples will be used to check bonding between soil layers. No action required
Test Fill / Construction evaluate the bonding between the lifts prior to Samples will be collected and checked at a frequency of one every 10,000
Proofing Ramp construction of the containment celi. The square feet. With this approach, a test pad is not needed to assure bonding
procedures for constructing and evaluating a test between soil layers.
pad are provided in Section 2.10 of the USEPA
Technical Guidance Document titled Quality
Assurance and Quality Control for Waste
Management Facilities (EPA/600/R-93/182,
September 1993). Note: This same procedure can
also be used to evaluate the soils proposed for use
as the bedding layer below the GCL. compaonent of
the liner.
S — - . ]
Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Solutia Response

Design Report
Section(s) Modified

Comments

Leachate collection and leachate detection systems were designed to be low
maintenance systems. No maintenance is required to ensure that drainage
occurs because both systems drain by gravity to their respective collection
sumps. Vacuum trucks will be used to remove accumulated liquids from both
sumps so no pump maintenance is required. Riser pipes and perforated pipe
sections in the collection sumps are large enough to allow pressure washing

No action required

Liner Repairs During
Operation

that will be used to repair any damage to the liner,
which occurs while the landfill is in operation
during placement of the waste (e.g. a dozer ripping
the liner). This description needs to address all
fayers in the liner system.

[ ltem Comment
Number Number IEPA Comment or Discussion of Response
87 Comment 82: Maintenance of the leachate collection and
Maintenance Procedures detection systems needs to be considered when
for Leachate Collection these systems are designed. Therefore. the Design
and Detection Systems Report needs to describe the anticipated
maintenance activities that will be used to assure
proper operation of the leachate collection/
detection systems throughout the landfill's should fouling occur.
expected life, and describe how the design of these
systems incorporates these maintenance activities.
In addition, Exhibit 2 of the UAO included this
item as a requirement in the Design Report.
88 Comment 83: The Design Report needs to describe the methods

Comment to be addressed in the December 29, 2000 Response to Comments
Document (Part [11)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
89 Comment 84: The design of the landfill needs include a run-off During construction, storm water in the cell will be pumped from the cell and | Muodified figures 5-1
Run-Off Control Systems, | control system that is capable of holding the discharged to Dead Creek. After sediment transfer, storm water in the cell through 5-8
Section 5.5 stormwater from a 25 year 24 hour storm after the | will be treated, as required. and discharged to the POTW. Once the cover is
unit is closed. 1t is not acceptable discharge the installed, sedimentation will be controlled using best management practices.
run-off from the closed landfill directly to Dead After vegetation is established there is no need to control runoff from the cefl.
Creek. A run-off control system for the closed Storm water runoff will be routed to a drainage swale on the north side of the
landfill will prevents sediments from washing off | cell that discharges 1o Dead Creek. Design drawings for this swale, which is
of the landfill and into the restored Dead Creek. designed to handle a 25 year, 24 hour storm, are included in Attachment 25 of
Also, if the cover system fails, and the run-off this Response to Comments Document. They will be included as Figures 5-1
becomes contaminated, the run-off control system | and 5-6 of the Design Report.
will prevent the contaminated run-off, sediments
and wastes, from entering and contaminating the
restored Dead Creek. The description of the run-
off control system needs to include the following:
a. Design and Performance: Describe the
run-off collection and control system
design. Provide calculations
demonstrating that the system has
sufficient capacity to collect and hold the
total run-off volume. Provide a plan view
showing the locations of the run-off
control system components, along with
sufficient drawing details and cross
sections. Indicate the fate of the collected
run-off.
b. Calculation of Peak Flow: Identify the
total run-off volume expected to result
from at least a 24-hour, 25-year storm.
Describe data sources and methods used
to make the peak flow calculation.
Provide copies of the calculations and
L data, including appropriate references.
Revision | dated 04/02/00)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

fEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

C.

Management of Collection and Holding
Units: Describe how collection and
holding facilities associated with run-on
and run-off control systems will be
emptied or otherwise managed
expeditiously after storms to maintain
system design capacity. Describe the fate
of liquids discharged from these systems.

Construction: Provide detailed
construction and material specifications
for the run-off control systems. Include
descriptions of the construction quality
control program that will be utilized to
assure that construction is in accordance
with design requirements.

Maintenance: Describe any maintenance
activities required to assure continued
proper operation of the run-off control
systems throughout the active life of the
unit.

1-61
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

90

Comment 85:

Peak Flow and Design of
Drainage Control
Structures

The calculations in Appendix D need to be revised
1o address the following comments regarding the
stormwater calculations:

a.  The first page of the stormwater control
calculations refer to a peak flow of 16 cfs,
but then use 8 cfs to calculate depth of
flow and velocity. The QTR-55 computer
model in indicates the peak flow for a 25
year 24 hour storm is 11 cfs. Therefore,
the design calculations should use at least
{1 cfs for the flow.

b.  The design of the down chute uses a
depth of flow of 0.38 inches when the
depth of flow in the drainage swale
upstream from the chute is indicated to be
0.58 inches, The calculations need to
identify how the depth of flow in the
down chute was determined.

c.  The caiculations for sheet flow use the
amount of rainfall from a 2 year 24 hour
storm. This is not acceptable. The design
needs to be based on the rainfall from a
25 year 24 hour storm.

Comment to be addressed in the December 29, 2000 Response to Comments

Document (Part 1)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
91 Comment 86: As noted in earlier comments regarding the The last sentence of Section 5.4.1, General, will be modified to read: Section 5.4.1
Section 5.4 Cover System Specifications and liner materials, the cover
Design system design needs address the following The grassing will be with grass seed mixes appropriate
comments: for Ilinois, specifically IDOT Section 250 Seed Mixture
Class 1.
a.  The common name, species and variety of
the proposed cover crop needs to be Geosynthetic manufacturers and products will be identified in the Design
provided. Report. Manufacturers technical data sheets wil) be included for all
geosynthetic components including Geomembrane, GCL, geotextile, geonet
b.  Descriptions of GCL and synthetic liner and geogrid. These cut sheets are included as Attachment | of this Response
components including chemical to Comments Document and will be included as Appendix H of the Design
properties, strength, thickness and Report.
manufacturer’s specifications.
A wide range of soils, including sand, can be used as bedding material for
c. Itis not acceptable to use sand as a geosynthetics. Specification 02200 - Earthwork, included in Attachment 4 of
bedding layer under the GCL component | this Response to Comments Docurmnent, will be used for the geosynthetic
in the cover system. See earlier comment | bedding layers in the liner system. It will also be included in Appendix E,
on bedding layer requirements for a GCL | Technical Specifications, of the Design Report. Bedding layer soils will have
in the bottom liner. clods no larger than two inches, will be placed and compacted to 90%
Standard Proctor Density and will have a moisture content at or near
optimum. Bedding layers will be smooth with no ruts or sharp edges before.
during and after instaliation of the overlying geosynthetic material. They will
provide a surface capable of supporting the geosynthetics and other layers in
the liner system.
92 Comment 87: If the Post-Closure Requirements will be Comment to be addressed in the December 29, 2000 Response to Comments

Post-Closure Requirements

addressed in the O & M Plan, the Design Report
needs to state this. Otherwise, they need to be
included in the Design Report since they were
included in Exhibit 2 of the UAO.

Document (Part 11)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1IEPA Comment or Discussion of Response Solutia Response Section(s) Modified C t
PART I§: IEPA DISCUSSION OF RESPONSE TO COMMENTS - GROUP II (JANUARY 15, 2001)
93 Comment 8 The technical data sheets included for Appendix H | The required height of the textured surface of the HDPE will be included in Asperity height
do not include the height of the textured surface the technical data sheets of Appendix H. requirements were added
(asperity height) of the HDPE geomembrane as to Specification 02244,
requested in Comment 8. Section 2.2.1. The
required asperity height is
10 mils
94 Comment 11 At the October 10, 11, 2000 meeting M/S also Monsanto / Solutia agreed that to the extent practicable material would be No action required

agreed to place the more highly contaminated placed into the cell to prevent damage to the liner system which may include
material {e.g. Segment B) more to the middle of placing certain materials within the center. Due to the nature of the double
the fill, not near the bottom or sides. The response | liner system preventing damage to the liner will provide the highest level of
does not address this issue. protection to the surrounding soils and groundwater.

95 Comment 12 A more legible geologic cross section with all of A more legible geologic cross section will be provided providing better Figure 3-5
the information requested in Comment 12 needs to | differentiation of the strata and the location of the groundwater. This
be provided. The colors used to differentiate the information will be presented using [ 1x17 paper.
geologic strata need 10 be lighter and the water
table should be identified graphically on the cross-
section. The information presented in the figure
includes a very large distance. Therefore, it is
recommended that the geologic cross section and
other information be presented on a full size
drawing.

96 Comment 20.a, b The response to comment 20 needs to indicate The requested information will be included in the final version of the design Appendix A ——
when M/S will incorporate the test data into report. The final design report will be issued after EPA / IEPA and
Appendix A of the Design Report. Monsanto/ Solutia reach agreement on the responses to the comments.

97 Comment 24.a The narrative in Section 4.2.3 needs to b revised in | The narrative in Section 4.2.3 will be revised to be consistent with the Design Report (Section o
order to address Comment 24.a and make the calculations and resulits in Appendix C of the Design Report. 4.2.3)
section consistent the revised calculations in
Appendix C.

Revision | dated 04/02/060)
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments

98 Comment 24.d The narrative in Section 4.2.3 and the calculations | The calculations for the minimum factor of safety will be revised to reflect Design Report (Section
in Appendix C (Attachment 10 to the response to the minimum acceptable value of Factor of Safety of 1.5. The narrative in 423)
comments) both need to be revised in order to Section 4.2.3 of the Design Report will also be revised to reflect this
clearly identify the minimum factor of safety (FS) | minimum Factor of Safety value.
against slope failure that will be acceptable. The
IS for slope stability at this site should not be less
than 1.5. A lower FS will also result in a lower
interface friction angle being used in the design.

99 Comment 24. The interface friction angle should be determined Monsanto/Solutia agrees to include the interface friction testing in a shear box { e Design Report
for more than the two interfaces proposed in the of the additional two interface surfaces requested; soil - GCL and soil - (Section 4.2.3)
response to comments. This is necessary in order smooth HDPE. e Geosynthetic CQA
to insure that the worst-case friction angle is in Manual
fact determined and accounted for in the design. o Specifications 02244
For example, it is recommended that the soil - and 02245
GCL. and soil - smooth geomembrane interfaces
should also be evaluated in the shear box.

100 Comment 24.g It is strongly recommended that testing of the liner | The Specifications will be modified to require the contractor to submit the Specifications 02244 and
materials be performed as soon as the results of the conformance testing early. The specifications will be modified 02245
manufacturers of these materials are chosen. This { to require the contractor to provide this interface friction data * within 30
testing would be in addition to, not in place of, the | days of contract award”.
CQA confirmation testing.

101 Comment 29 The wording in Section 4.3.3 needs to be revised Section 4.2.3 of the Design Report will be modified to reflect the response to | Design Report (Section
to reflect the response to Comment 29 and the Comment 29 and the modifications made in Specification 02200 regarding 423)
provisions in Specification 02200 that address bedding material for the synthetic liners.
Comment 29. - o

102 T Comment 31 The wording in Section 4.4.2 needs to be revised Section 4.4.2 of the Design Report will be revised to reflect the revised GCL Design Report (Section T ]
to reflect the key provisions and conclusions in the { load calculations and the concerns in Comment 31. 44.2)
revised GCL load calculations in Appendix C
(Attachment 12) that address the concerns in
Comment 31.

1-65
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report .
Number Number 1EPA Comment or Discussion of Resp Solutia Response Section(s) Modified Comments
103 Comment 32 ali The narrative in Section 4.5 needs to be revised to | The narrative of Section 4.5 will be modified to include the wording in the Design Report (Section
include the wording in the response to comments response to Comments 32, 33, and 34. This change will include references to | 4.5.1)
for Comments 32, 33 & 34. Specifically, the the revised drawings and a description of how the leachate collection,
narrative needs to refer to the revised drawings and | detection and capillary layers will function.
describe how the leachate collection, detection and
gravel capillary sump systems will function. Of
particular concern is how the procedures and the
alarm system will function to insure the level of
leachate does not accumulate above acceptable
levels.
104 Comment 39 The proposed wording in Attachment 11 needs to | The working of Atlachment 11 will be modified to include the reference to Appendix F (Section
be revised to reference the ASTM methad that will | ASTM D5321 for the testing of interface friction values for “'selected 22.2)
be used to test the samples, and the “selected geosynthetics™.
geosynthetics” for which interface friction angles
will be determined.
105 Comment 40 The proposed revision to Section 1.3.B.2 of This change will be made to Specification 01010. Specification 01010
Specification 01010 is not correct. It needs to (Section 1.3.B.3)
indicate that the geotextile will be placed between
the tracked in place soil and the capillary break
layer (gravel).
106 Comment 46.a The wording in Section 3.6.A 4 of Specification The wording of this specification will be modified to more clearly indicate Specifification 022200
02200 needs to be revised to more clearly describe | that the requirement limiting the differential elevation of 4 feet in the (Section 3.6.A 4}
the filling operations. compacted fill applies to the containment berms and not to any individual lift
of placed and compacted soil. |
107 Comment 51 Specification 02244 needs to be revised to include: | These requirements will be included in the specifications. Specification 02244
yield stress and yield elongation.
108 Comment 55 The response to Comment 55 does not address the | References to “focked-stitch™ GCL material will be replaced with “needle- Specification 02245 T |
comment that Section 2.1 of Specification 02245 punched™.
. refers to a “lock-stitched” GCL.
S SR I
Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
109 Comment 56 The minimum values for all of the parameters in The requested values will be provided in the Table. Specification 02245

Table | in Specification 02245 need to be provided
in the Table.

110 Comment 57

The GCL. Loading calculations in Attachment 12,
and probably the Liner System Stability

Calculations in Attachment 10, need to be revised
to include the internal friction angle for the GCL.

The GCL loading calculations will be modified to also include consideration
of the internal fraction angle of the GCL material.

Appendix C

11 Comment 61

‘The minimum value for transmissivity in
Specification 02246 is not acceptable or consistent
with other portions of the Design Report, and the
units of measurement are not correct. The design
report needs to demonstrate that the geonet will
have a transmissivity equal to 12 inches of sand
with a hydraulic conductivity of | x 102 co/sec as
stated in Section 4.5.2 (see Comment 35). This is
the transmissivity value that should be required in
Specification 02246. {An acceptabie value for
transmissivity is on the order of 1x10* m¥sec.] In
addition, the narrative in Section 4.1.1 may need to
be revised since it states the hydraulic
transmissivity of the geonet will be at least 3 x 10"
cmi/sec 3x 10° mzlscc).

The Specification for the geonet will be modified to correctly represent the
minimum value of transmissivity required by the calculations. In addition
Section 4.1.1 of the Design Report will modified as appropriate.

Design Report (Section
4.1.1)

1-67
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Resp

112

Comment 64/65

The narrative in the Design Report should be
revised to include the response to Comment 64,
For example, Section 3.3 in the revised geonet
Specification 02246 still shows that the contractor
is responsible for taking confirmation samples.
From the response to Comment 64 it appears that
the CQA Consultant should perform this job. If
this interpretation is correct, Specification 02246
(and portions of other specifications) may also
need to be revised.

- Solutia Response
The narrative in the Design report will be revised to reflect the requirements
of the Specifications and the CQA Manuals.

___Section(s) Modified
Design Report (Section

Design Report
__ Comments

I3

Comment 66

The revised CQA manual for geosynthetic
materials (Appendix F} should have been provided
with the November 3, 2000 submittal. This revised
CQA manual needs to be provided for review
before the Design Report is finalized.

The revised CQA Manual for geosynthetic materials will be included in the
finat submittal of the Design Report.

Appendix F

114

Comment 68

The Table in Attachment 23 needs to be revised to
include the fotlowing properties, their test
methods, and minimum values:

Geomembrane: yield strength, yield elongation,
and asperity height,

GCL: grab tensile strength.

The minimum values for some of the parameters
on this table may also need to be revised based on
earlier comments in this review (e.g. transmissivity
for the geonet, and the minimum internal friction
angle for the GCL).

These values will be included in the referenced Table. The minimum values
for these materials will be modified as appropriate.

Appendix F (Table 1)

1-68
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
115 Comment 74 The revised CQA manual for soil materials The revised CQA Manual for geosynthetic materials will be included in the Appendix G
(Appendix G) should have been provided with the | final submittal of the Design Report.
November 3, 2000 submittal. This revised CQA
manual needs to be provided for review before the
Design Report is finalized.
Revision ) dated 04/02/00
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SECTION ONE RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report :
Number Number IEPA C nt or Discussion of Response Solutia Response Section(s) Modified C ts
it6 Comment 78 The response (o this comment only addresses the Revisions to these tables will be made to reflect the intent of the USEPA Appendix G (Table)

testing of borrow soils for TCL/TAL constituents. | guidance document. Final versions of the tables will included in the Design
1t does not address the requirement to analyze soils | Report.

per the referenced USEPA guidance document.
Therefore, the parameters and their frequencies are
specified below.

{Sce copies of Tables 2.3 and 2.10 from USEPA
Technical Guidance Document titied Quality
Assurance and Quality Control for Waste
Management Facilities (EPA/600/R-93/182,
September 1993).] The soils identified in Tables
1A and IB in Attachment 24 should be analyzed
for the following parameters at the specified
frequencies:
- Moisture Content: 1 test per 2,500 cu yd
or each change in material.
- Atterberg Limits: 1 test per 6,500 cu yd
or each change in material.
Percentage Fines: [ test per 6.500 cu yd
or each change in material.
Percent Gravel: 1 test per 6,500 cu yd or
each change in material.
- Compaction Curve: | test per 6,500 cu
yd or each change in material.
- Hydraulic Conductivity: | test per 13,000
cu yd or each change in material.

The soils identified in Tables 1C in Attachment 24
should be analyzed for the following parameters at
the specified frequencies:

Field Placed Moisture and Density (rapid tests): S
tests per acre per lift.
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

ftem Comment Design Report
Number Numb IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
Water Content (ASTM D2216): one in every 10
rapid moisture content tests.
Total Density (ASTM DI1556, 1587, or 2167): one
in every 20 rapid density tests.
17 Comment 82 The narrative in the Design Report needs 1o be Solutia will address the O&M issues for this facility in the O&M Plan. As No action required
revised to include the response to Comment 82. previously agreed this plan will be submitted 60 days after the completion of
construction.
118 Comment 84 The response did not fully address the issues in The run off contro! system was revised to incorporate the comments of EPA Appendix D Replaced with
Comment 84. Each of the items in Comment 84 /IEPA. The revised design will be included in the final Design Report. subsequent responses
needs to be addressed individually. In addition,
the response needs to indicate if the concrete down
shoot (and the calculations for it in Appendix D)
need to be removed from the application.
- 7T Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

1-72

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
PART lI: IEPA DISCUSSION OF RESPONSE TO COMMENTS - GROUP 111 (JANUARY 22, 2001)
119 Comment 15: Section 4.1.5 of Appendix 7 in the design report Section 4.1.5 of Appendix 7 in the Design report will be modified to address Design Report (Section
Section 4.1.5, Liner does [not] describe how the liner system protection from potential wind damage. A new paragraph will be added to 4.1.5)
System Exposure (especially the geomembrane layers) will be incorporate the option of placing temporary sandbags or placement of the
Prevention protected from the wind. This can cither be done next layer of geosynthetic material as indicated below:
by placing the soil/sand layers on the
geomembrane quickly (e.g. same day) after it is Modify first paragraph
installed, or by temporarily placing sand bags on
it. “Certain synthetic components in the proposed lining system can be
injured by various environmental exposures. Two potentiatly
damaging environmental exposures are sunlight and wind. Sunlight
can degrade unprotected plastics and polymers. Wind can displace
and damage placed materials due to uplift causing pinholes, wrinkles
and weakened locations at folds. The HDPE membrane linings......
Add a new paragraph
“Wind damage to the geosynthetic liner systems is another
potentially significant problem resulting from exposure to the
clements. Damage to geosynthetics is typically due to displacement
after the material has been installed. Prevention of this potential
damage will be managed by placement of the succeeding soil / sand
layer on the base of the landfill and via the use of sandbags on the
side slopes of the cell.
120 Comment 17: The proposed location of the containment cell Figure 3-1 has been modified to present the location of the containment cell Figure 3-1
Section 3.0, Site needs to be shown relative to the borings on Figure | relative to the borings performed for design as requested. This revised
Characterization 3-1. drawing is included as Attachment | to this Response to Comments.
Revision 1 dated 04/02/00
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SECTION ONE RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report :
Number Number 1EPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
121 Comment 18: Geologic cross sections from the surface down to Geologic cross-sections from the surface down to the confining layer Figure 3-5
Section 3.0, Site the confining layer (bedrock) need to be provided. | (identified as Figure 3-5) is provided as Attachment 2 to this Response to
Characterization The location and elevations of the proposed Comments. The relative location and elevation of the containment cell is
containment cell needs to be shown on these cross | shown on the figure.
sections.
Revision | dated 04/02/00)
URS 1-73

Nt harc R HONDON SO T 00 Ll ey Repont et Sectn n ) do



SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA C t or Discussion of Response Solutia Resp Section(s) Modified Co nts
122 Comment 19: Piezometer PZ-1, and the three GB borings, all end | Information on characterization of site geology from ground surface to the e Design Report
Section 3.0, Site in the sand layer (either SM or SP). None of the first confining layer was provided in the Time Critical Removal Action Plan (Section 3.5)
Characterization barings cantinues to the top of a confining layer for Dead Creek Sediment and Soil in Section 2.6. Section 3.0 of the Design e Figure 3-4

(which may be bedrock at this site). The design
report needs to characterize the geology from the
surface down to the first confining layer. This
requirement can be met by either providing a the
boring log report for an existing boring near the
site that extends down to a confining layer, or by
instaifing an additional boring at the site that
extends a confining layer.

Report will be modified 1o include this information as described below:
“Section 3.5 GEOLOGIC CHARACTERIZATION

The Mississippi River floodplain contains unconsolidated valley fill
deposits composed of recent alluvium (Cahokia Alluvium), which
overlies glacial material identified as the Henry Formation. The
Cahokia Alluvium 9recent deposits) consists of unconsolidated,
poorly sorted, fine-grained materials with some local sand and clay
lenses. These recent alluvium deposits unconformably overlie the
Henry Formation which is Wisconsinian glacial outwash in the form
of valley-train deposits. The Henry Formation is about 100 feet
thick. These valley-train materials are generally medium to coarse
sand and gravel and increase in grain size with depth.
Unconsolidated deposits are underlain by bedrock of Pennsylvanian
and Mississippian limestone and dolomite with lesser amounts of
sandstone and shale. Figure 3-4 presents a surface map of the
bedrock surface within the East St. Louis area. The approximate
location of the site is included in that figure. Figure 3-5 presents a
cross section of the site from ground surface to bedrock. The
relative location of the containment cell is included in that cross
section.”

Figure 3-4 is included as Attachment 3 to this Response to
Comments.
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

ftem Comment Design Report
Number Number 1EPA C t or Discussion of Response Solutia Response Section(s) Modified Comments
123 Comment 22: Section 4.2.2 states that undrained shear strengths | Solutia has completed an additional site investigation to delineate the surficial | Appendix A

Section 4.2.2, Bearing
Capacity

were determined for the surficial clays and silts.
However, the test results provided in Appendix B
show that clay only made up the top | inch (of a 6
inch sample) for one of the three unconfined
compression tests. Therefore, this section needs to
be revised to reflect that the undrained shear
strength is only known for the silts under the site.
Conversely, additional testing could be done on
the surficial clay to determine its undrained shear
strength (this is the preferred aption).

soils and characterize their material and engineering properties. This second
investigation, which updates and replaces the previous site investigation, is
included in Attachment 4 to this Response to Comments. The information
colected by this second field and laboratory investigation will be included as
Appendix A of the final design report.

As shown in Attachment 4 the included report incorporates the data and
results of the first site investigation performed in December 1999. Shear
strength data was collected for the surficial clay and silt strata from the
second investigation. As presented in the report (Table |- Summary of Data
for Key Strata) material and engineering characteristic properties for these
materials has been characterized.
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RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

124

T Comment 2):
Section 4.2.2, Bearing
Capacity

Section 4.2.2 needs to provide justification for the
statement that the limiting bearing capacity strata
was found to be the surficial clays and silts. Part
of this justification should include providing the
test results from all of the soil strata under the
proposed landfill site.

As indicated above Solutia elected to perform additional site investigations to
further characterize the material and engineering properties of the surficial
soils beneath the proposed landfill. This additional information is included as
Attachment 4 to this Response to Comments and will be included in
Appendix B of the final design report. Using the recently collected
information the bearing capacity of the surficial clays and silts was
recalculated. That updated calculation is included as Attachment 5 to this
Response to Comments.

Based on this information the text of Section 4.2.2 of the final design report
will be modified to read as follows:

Sectiond4.2.2  Bearing Capacity

The surficial clay and silt samples collected at the site were found to
have undrained shear strengths ranging from 250 to 440 pounds per
square foot (psf). Those strengths indicate soils with soft to firm
consistency. The underlying sandy soils were observed to be very
loase to medium dense. The limiting bearing capacity strata was
found to be the surficial clays and silts. Based on the minimum
undrained shear strength above, the ultimate bearing capacity of the
existing subgrade soils is about 1,300 psf. Details of this evaluation
are presented in Appendix B.”

Design Report (Section
422)
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RECORD OF COMMENTS TO DRAFT DESIGN REPORT

ftem Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
125 Comment 25: The design report needs to include calculations The requested calculations are included as Attachment 6 to this Response to Appendix B (Section
Section 4.2.6, Potential [10) demonstrate that the weight of the completed Comments. [n addition, this calculation will be added to Appendix B. 4.2.6)
for Excess Hydrostatic or | tandfill will be greater than the hydrostatic uplift Section 4.2.6 of the design report will be modified to read as follows:
Gas Pressure pressure.
“Section 4.2.6  Potential for Excess Hydrostatic or Gas
Pressure
Excess hydrostatic or gas pressure is not expected to affect the
containment cell. The highest groundwater elevation observed at the
site was over 8 ft below the proposed secondary lining elevation.
The maximum flood elevation for this area is reportedly elevation
406. Afier the lining system is complete, the static weight of the soil
layers in the lining system exceeds the potential hydrostatic uplift
pressure. No heaving of the lining system is anticipated.
Calculations demonstrating this point are included in Appendix B.
The potential for gas pressure within the containment cell is low due
to the refatively low quantity of decompaosable matter in the wastes
compared 10 a sanitary waste landfill. A venting system will be
incorporated into the cover system to vent excess gas or barometric
pressure from within the containment cell.”
126 Comment 26: This section needs to indicate the approximate date | The study commissioned by Solutia to evaluate compatibility of the materials | Appendix H
Section 7 Material the compatibility testing will be concluded and proposed to construct the Sauget Area | containment cell is now complete.
Compatibility Studies results provided to USEPA and IEPA. This investigation demonstrates that the proposed materials are suitable for
the intended use. The results of this study are included as Attachment 7 to
this Response to Comments. This information will be incorporated into the
final design report as Appendix H.
S — 1
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RECORD OF COMMENTS TO DRAFT DESIGN REPORT

1tem Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
127 Comment 27: Section 4.3.2 makes a number of statements Information on synthetic liner strength performance was submitted with the Design Report (Section
Section 4.3.2, Synthetic reparding the strength of the liner that are not response to the Group 11 Comments. Detailed calculations were provided in 432
Liner Strength justified in the narrative. The narrative needs to Attachment 6 of the Response to Comments - Group 11. These calculations
provide specific numbers and refer to specific will be included in Appendix C of the final design report. Calculations on the
calculations (not just the Appendix) and technical induced strain in the geomembrane due to settlement of the landfil! after
data sheets on the materials in order to justify construction and waste material placement is included as Attachment 8 to this
canclusions such as the following: Response to Comments and will be included in the final design repart.
e The synthetic linings in the containment Section 4.3.2 of the final design report will be modified as shown below.
cell will not be subject to significant
tensile stresses. “Section 4.3.2 Synthetic Liner Strength
e  The side slope linings will not be
'(;\‘/‘er?lres.se(;' ) ed Twa loading conditions are anticipated for the synthetic linings, soil
* ¢ longitudinal seams are not expect loading on side slopes and settlement of the bottom liner system.
ta be S'S"'_“‘-‘“"“Y Ioaded: . Calculations were performed to evaluate these two conditions.
e The strain in the bottom lining due to
settlement is well within the elastic limit The linings on the cell’s side slopes will be insulated from downdrag
for the HDPE lining. o ) from the overlying waste material by a geonet drainage composite.
¢ ltappears the bottom linings will not be Calculations in Appendix C (Lining Tensile Stress) for the lining
overstressed. stress due to the weight of soil sliding down the side slope show that
the lining stress stays below the HDPE yield stress. Once wastes are
placed and compacted in the cell, little down slope soil movement
will be possible. This further limits the probability of lining
downdrag. The cell construction specifications will prohibit
dumping soil down unprotected side slopes. Where placement
traffic on the side slope is required, the slope will be protected by
geogrid reinforcements and additional HDPE fly sheets. As
presented in Appendix C the side slope lining stress will be less than
the yield stress of the HDPE geomembrane liner material. Lateral
seams in the lining panels will be prohibited on the side sfopes.
Settlement of the bottom lining was previously identified to be
minor. The strain in the bottom lining due to settlement as presented
in Appendix C is well within the elastic limit for the HDPE lining. ]
Revision | dated 04/02/00
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IEPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

Settlement calculations in Appendix A and Appendix B of the final
design report indicate that differential settlement of the base of the
containment cell after construction and waste placement will be
approximately 2 inches. This translates into an elongation in the
HDPE of approximately 1.3 x 107 infin. Assuming an HDPE
modulus of 30,000 psi the stress increase in the bottom lining is
expected to be about 30 psi for each 0.1 percent strain. These values
are far less than the yield strain of 13 percent for the geomembrane.
As demonstrated in Appendix C the bottom linings will not be
overstressed.

Synthetic lining seaming will be performed using either hot-wedge
or extrusion welding. Either method will be required to provide a
film-tearing bond (FTB) in the parent HDPE linings. The strength of
these seams will be required to achieve at least 90 and 50 percent of
the HDPE lining tensile strength in shear and peel, respectively. The
seams will be destructively tested periodically as provided in the
Construction Quality Assurance Plan. All seams will be tested for
hydraulic integrity using vacuum, air-pressure, or electrical methods.
Appendix C presents details of this analysis.”
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RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
128 Comment 35: Section 4.5.2 only states that the geonet Calculations demonstrating that the geonet transmissivity will be equivalent e Design Report
Section 4.5.2, Equivalent transmissivity will be greater than 12 inches of te or greater than 12 inches of sand are included as Attachment 9 to this {({Section 4.5.2)
Capacity sand with a hydraulic conductivity of 1 x 107 Response to Comments and will be incorporated in the final design report. e Appendix C

cm/sec. It needs to refer to copies of These calculations refer to manufacturer’s data sheets for a geonet material.

manufacture's data sheets provided for the geonet,

and calculations that demonstrate this statement is | Section 4.5.2 of the final design report will be modified as follows:

correcl.
“Section 4.5.2 Equivalent Capacity of Geonet Drainage
Composite
The geonet drainage composite used for all side slope
collection layers and the leak detection bottom layer will
have transmissivity values that are equivalent to that of a 12
inch thick sand layer with a hydraulic conductivity of I x
10”2 cm/sec. As demonstrated in Appendix C the geonet
transmissivity is almost 2 orders of magnitude greater than
the transmissivity of a sand layer.”

Revision | dated 04/02/00)
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RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Commenls
129 Comment 36: This section needs to include additional detail Design Report (Section
Section 4.5.3, Grading regarding the grading and drainage for the 453)
and Drainage proposed landfill. Specifically:
a.  The description of the leachate collection The leachate collection system is designed based on the permeability
system needs to include a demonstration of the sand and gravel of the collection layer without relying on
of why perforated pipes are not included pipes. This was achieved by selecting a combination of bottom
as part of the lateral leachate collection slope, material permeability and length of collection system drainage
system on the bottom of the landfill. path. The relative size of the proposed containment cell makes this
disposal unit well suited to the leachate collection designed.
Calculations demonstrating this are included as Auachment 10 to
this Response to Comments. The text of Section 4.5.3 of the final
design report will be modified as shown below.
A description of the methods proposed for collection and disposal of
leachate will be provided in the final version of the design report.
Applicable rules and regulations will be met in the management of
these fluids. The text of Section 4.5.3 will be modified as shown
below.
b.  The narrative needs to discuss how the “Section 4.5.3 Grading and Drainage
collected leachate will be disposed.
Indicate the appropriate permits which The bottom lining for the leachate collection system will
will need to be obtained. As a newly slope at 3 percent beneath the sand layer toward the gravel
generated waste, Monsanto/Solutia will sump and the gravel perimeter drains. The gravel drains
need to determine if it is a hazardous slope at | percent {minimum) to a collection sump at one
waste. If it is a hazardous waste, storage corner of the cell bottom. The grading for the leak
of it for greater than 90 days is subject to detection system generally mirrors the collection system
the RCRA storage requirements. above. As demonstrated in Appendix C. based on
conservative assumptions of inflow rate, the amount of
leachate head that will develop in the primary collection
system is considerably less than 12 inches at the farthest
point from the collection sump. This calculation
demonstrates that the containment cell does not require
piping to achieve the regulatory performance standard for
leachate development. o I R ]
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The sumps will be drained through HDPE pipes placed in
each sump. The collection pipe will be unperforated from
ground surface down to the gravel collection sump and
perforated within the gravel coliection sump. The piping
will match the side slope grade and bend to transition from
the slope to the bottom grade. End caps will be placed over
the pipe ends to prevent foreign material and gravel entry.

The pipe perforations will be 1/4-inch diameter. The entire
length of piping within the gravel sump will be perforated.
The 3/8-inch diameter gravel will provide adequate filter
action to prevent clogging of the pipe perforations.

The HELP model results indicate that leachate production
will be minimal after the cover system is in place. The
transmissivity of the sand, gravel, and geonet layers are
adequate to rapidly transmit the leachate to the collection
sump. The leachate level in each sump will be measured by
instailed liquid level monitors. Any liquids found in the
collection piping will be remaved via sump trucks or
submersible pumps and placed in drums or tanks for
disposal. Collected liquids will be tested to identify the
presence of hazardous constituents and disposed in
accordance with applicable regulations.”
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Item Comment Design Report
Number Numb IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
130 Comment 37: 35. This section needs to provide the following a. Cross sections identifying each layer used in the HELP model are Design Report (Section
Section 4.5.4, Maximum information to clarify the conclusions in the included as Attachment 11 in this Response to Comments. This 4.5.4)
Leachate Head document: figure will be included in Appendix C of the final design report.
a.  Cross sections that identify each of the b. Default values from the HELP program were used for each material
layers in both HELP models. type evaluated in the analysis. These assumptions estimate the
initial moisture content for the placed sediments to be 25 percent.
b.  Justifications for the assumptions used in Field data from investigations performed at the site indicate the
the HELP models. For example, when average moisture content of the surficial silts and clay soils to range
the amount of leachate the sediments will from 14 to 30 percent above the water table and 30 to 35 percent
generate is estimated, the report should below the water table. Assuming normal handling during excavation
include lab data from the field and from the creek, drying and preparation for placement into the
bench/pilot scale tests regarding the containment cell, the default values used in the analysis are very
moisture content of the sediments and reasonable.
descriptions the physical processes that
will be used to dewater them before they | . L.ayer 6 (waste sediments) is included in the HELP analysis for both

are placed in the landfill.

¢. A description of why Layer 6 (waste
sediments) is not included in the HELP
model for the closed landfilt, and why the
average head on top of Layer 8 (the
primary liner) is indicated to be 0.000 for
each year. Thus, it appears the model
assumes that all liquids will be squeezed
out of the sediments during construction
of the landfill, and no precipitation gets
through the cover system. The repornt
needs to provide additional discussion
and justification for this assumption.

the closed case and the construction case. The analysis indicates that
practically 100 percent of the precipitation is managed by the cover
system. The volume of rainfall that does not run off (for the closed
landfill case) is either evaporated, transmitted via the cover drainage
layer or is absorbed as soil moisture by the topsoil layer or the
contained sediments.

The text of Section 4.5.4 of the design report will be modified as shown

below:

“Section 4.5.4 Maximum Leachate Head

The HELP model was used to predict the leachate
production and head levels within the cell during
construction and after closure. The model results are shown
in Appendix C.

1-83

Y S Ddare 4 IONONNIO8T O] ynial D eper Ropean Bops et S teny 1



SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

1EPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

The mode! results show that elevated leachate head may
occur within the leachate collection layer during
construction. The cell will behave like an open catchment
and stormwater will collect on the waste surface. The
construction model case assumed no stormwater pumping
off the waste surface after rainfall events. As required by
the specifications stormwater will be pumped off the waste
surface as soon as possible to resume waste placement. The
assumption of no surface water runoff and no pumping is
therefore highly conservative. The construction model
assumed that the cell was half-filled with wastes. Default
values for initial soil moisture and hydraulic conductivity
were used in the analysis. The maximum head in the
leachate collection layer was greater than the 12-inch
maximum. Therefore, the leachate collection sump will
require pump out after each rainfall event during
construction. The construction model indicates the peak
leachate generation rate is about 4,000 gallons per day or
2.8 gallons per minute.

The model results show that the leachate leakage into the
detection layer during construction is about %-inch per
year, which produces about 20,000 gallons of leachate in
the expected 6-month construction period or about 110
gallons per day. Therefore, the leak detection layer will
require checking and possibly pump out every other day
during the construction period. The analysis assumed that
the head in the leachate collection layer was not drawn
down regularly, therefore the leachate leakage rate is
conservative.

The model results show the leachate and leak production
rates fall substantially after the cover system is installed
over the cell. Leachate development and leak production
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are essentially zero after the cell water balance has reached
equilibrium. As demonstrated by the analysis water that is
not managed by the cover system via evapotranspiration is
absorbed by the sediments contained within the cell. Some
leachate production will continue for several months after
the cell is covered due to continued gravity drainage of the
placed sediments, however this is expected to diminish with
time. Instalied liquid level controls will continuously
monitor the leachate and leak collection sumps. Periodic
inspections (weekly or monthly) will be conducted until the
production rate has reduced. Annual checks will be
conducted thereafter.
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Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Resp Section(s) Modified Comments
131 Comment 38: The following information regarding geotextiles It is not clear how the apparent opening size (AOS) of the GCL. fabric Design Report (Section
Section 4.5.7 Prevention needs to be included in the report: will be effected by the grain size of the sediments and soil placed into the | 4.5.7)
of Clogging cell. We assume this question is intended to refer to the geotextile
b. A sieve analysis of the waste material materials used for the leachate collection system.
needs to be performed on both the
sediments and the soil used in the primary Since runoff form the surrounding drainage basin will transport
liner system. This data then needs to be sediments to the creek it is reasonable to assume the surrounding soils
compared to the technical data sheet for will be representative of the sediments within the creek. Calculations of
the GCL. This is necessary in order to the potential for geotextile clogging were performed in the draft design
demonstrate the weight and apparent size report and were reported in Appendix C. These calculations assumed an
opening (AOS) of the geotextile(s) is 8-ounce geotextile was used to filter sediments that consisted of fine
adequate for the design and will not clog. sands and silts. Recent data collected from the site indicated that this
assumption for grain size (Dgs = 0.7 mm) is reasonable but the potential
c.  Describe how clogging would be detected and exists that some finer sediments may be present within Dead Creek.
what cleanup procedures would be used to Grain size analyses of surficial silts and clays collected from the site
restore the capacity of the systems. indicates the distribution of fines within Dead Creek may be expected to
have 100 percent of the material smaller than the #200 sieve. This
distribution indicated that approximately 25 percent of the sediments are
likely to be clay size fraction or smaller. Calculations using the above
grain size distribution were performed to evaluate the potential for
clogging the geotextile fabric. This information is included as
Attachment 2 to this Response to Comments. This calculation will also
be included in Appendix C of the finals design report. The text of
Section 4.5.7 of the final design report will be modified as indicated
below.
The management of clogging and description of cleanup procedures will
be addressed in the O&M manual. As previously indicated, Solutia
agreed to submit this document within 60 days of start of construction.
“Section 4.5.7  Prevention of Clogging
Clogging in the leachate collection and leak detection systems is
unlikely to affect the performance of the systems. The systems will
L_ o Revision 1 dated 04/02/(X
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receive their highest loads during the waste placement with the
loading expected to fall to near zero after the cover placement as
reported in the Maximum Leachate Head section. The relatively
short performance period for the system reduces the effect of
clogging on the long-term performance of the cell.

A geotextile and 6-inch sand layer protect the underlying sand and
gravel drainage layers in the leachate collection system from
clogging due to the waste materials. A geotextile over the geonet
drainage composite on the side slopes protects geonet from clogging
with the waste materials. Clogging the geotextile on the side slope
should not be a concern since the leachate will continue to flow
down slope to the bottom collection layer without applying head to
the lining system. Calculations indicate that the average opening
size for the geotextile selected to separate the contained sediments
and soils from the leachate collection system is appropriate for the
expected grain size of the Dead Creek sediments.

The hydraulic capacity of the leachate collection and leak detection
systems is many times greater than the highest demand placed on the
layers. Minor clogging is not expected, but the capacity of the
systems should provide adequate liquid drainage. After the cell is
covered, the flows are nearly zero and clogging will not significantly
limit the systems’ performance. An analysis of geotextile clogging
is presented in Appendix C.”
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
132 Comment 45: This section needs to include specifications for the | Specification 02200 - Earthwork, Section 2.4, Equipment will be modified to | Specification 02200
Comments on equipment used 1o smooth roll the soil used for the | require the Contractor use a steel, smooth drum roller to prepare the (Section 2.4.9)

Specification 02200,
Earthwork, Section 2.4,
Equipment

GC'L subgrade.

compacted soil surface of the landfill prior to installing GCL. material in the
cell. This section of the Specification will be modified as shown below.

“Section 2.4 EQUIPMENT

All equipment and tools used in the performance of this work
are subject to the approval of the Counstruction Manager before
work is started.

Contractor shall provide compaction equipment appropriate
for the material types to obtain the densities specified. Ata
minimum “footed” rollers are expected for compaction of fine-
grained soils or cohesive fills. Smooth drum rollers or hand
compaction methods may be appropriate for granutar drainage
material sands and gravels.

Contractor shall provide hand-operated compaction equipment
in areas closer than 2 ft from pipes or other appurtenant
structures to obtain the densities specified.

Contractor shall operate and maintain compaction equipment
in accordance with the manufacturer’s instructions and
recommendations. If inadequate densities are obtained,
provide larger and/or different type equipment at no cost 1o the
Owner.

Contractor shall provide equipment for applying water of a
type and quality adequate for the Work, free of leaks and
equipped with a distributor bar or other approved device to
ensure uniform application.

Contractor shall provide equipment for mixing and drying out
material, such as blades, discs, or other approved equipment.

1-88

Revision | dated 04/02/00

SOOI e OO0 00 Ll Dreopn P Reopon Sccnen 1 o



SECTION ONE RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified
7. Contractor shall sufficiently weigh the compaction equipment

such that the feet fully penetrate the loose lift during initial
compaction.

Comments

8. Contractors mixing and blending equipment shall fuily
penetrate loose lifts during mixing to achieve a uniform
material.

9.  Contractor shall provide steel drum rollers to prepare the
surface of placed or compacted fill prior to placement of
geosynthetic materials.”

© Revision | dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Respounse Section(s) Modified Comments
133 Comment 46: This section needs to be revised to address the a. Our experience with linear earthfill structures (berms, dams, etc.) Specification 02200
Specification 02200, following comments: indicates that differences in fill levels greater than four feet will create a (Section 3.6)

Earthwork, Section 3.6,
Placement

a.

Section 3.6.A.4. states that “differences in
elevation for materials placed and
compacted shall not exceed four feet .. ."
Since material should not be placed in
lifts in excess of eight (8) inches, this 4
foot difference seems excessive. The
basis for a four (4) foot difference needs
to be provided, and the specification
revised as necessary to clarify its intent.

Section 3.6.B.9. states lift thickness shall
be contrulled by the contractor through
the use of grade stacks. This by itself is
not adequate. The maximum depth of a
loose lift needs to be specified in the
specification: In general, the maximum
depth of a loose lift should not be greater
than eight (8) inches.

Section 3.6.C.8 states the density of the
tracked in place soil shall be no less than
90% of the maximum Standard Proctor
dry density. However, other parts of the
document state this layer will not be
compacted. The portions of the Design
Report that discuss this soil layer need to
be revised as necessary to insure the
document is consistent.

potential vertical face in the embankment. That vertical face can become
a seepage migration pathway, a preferential failure surface location or a
weakened zone of fill with a tendency to crack. This is true even if the
material was placed and compacted in lifts. Section 02200 ~Earthwork
was revised to reflect that the portion of the specification cited above
only applies to the fill placed for the embankment and not to any specific
lift. The proposed change to the wording of Specification 0200 Section
3.6.A is given below.

4. Contractor shall place and compact all materials to prevent
constructed discontinuities in the fill or segregated areas of the
work. Differences in elevation for segments of Compacted
Fill shall not exceed four (4) ft unless otherwise approved in
writing by the Construction Manager. Individual lifts are
required to be placed and compacted per Section 3.6.B of
these Specifications.”

Maximum loose lift thickness is required by Specification 02200 -
Earthwork. Section 3.6.B.5 identifies the requirement for 12-inch thick
loose lift thickness during placement. This was included in the draft
version of the design report.

The design report and Specifications have been modified to
consistently require 90 percent of the maximum Standard Proctor dry
density for tracked-in-place fill. Section 4.1.1 Paragraph 6 of the final
design report will be modified as shown.

“A geonet synthetic drainage composite wil} be installed over the
secondary lining system to serve as the leak detection layer. A
nonwoven geotextile will be placed over the geonet to prevent soil
intrusion into the leak detection layer. The hydraulic transmissivity of
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

ltem Comment Design Report :
Number Number LEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
geonet is at feast 3 x 107 centimeters squared per second (cm/sec). At
least 12 inches of native soil will be tracked in place over the leak
detection layer on the cell bottom and compacted to 90 percent of the
maximum dry density indicated by the Standard Proctor test. The
native soil layer will not be installed on the containment cell side
slopes.”
134 Comment 47: Item A.10 requires data to be sealed by a Florida Specification 02200 Section 3.10.A.10 has been modified to require an Specification 02200
Specification 02200, registered P.E. The section needs to be revised to Illinois registered P.E. seal all data. The revised section is presented below. (Section 3.10.A)
Earthwork, Section 3.10, reference an linois registered P.E. In addition,
Quality Control URS/Monsanto/ Solutia need 10 review the entire “10. Contractor shall submit all preconstruction and construction
document to insure references to Florida quality control data with a cover letter signed and sealed by an Illinois
requirements are removed from the document. registered professional engineer indicating the requirements of the
Specifications have been achieved and the data as presented is
representative of the material tested.”
135 Comment 59: The Figures/details of the liner system show the The system used to secure the liner systems at the crest of the slope is based Appendix C
Specification 02245, ends of the liner system laid out horizontally in the | on standard design principals for anchor systems. The shape of the anchor
GCL, Section 3.4 Anchor | berm, not in an anchor trench. The application “trench™ in this case was based on efficient construction methods and control
Trench needs to be revised to consistently identify how the | of stormwater during construction. As presented in the design report the
liner system will be anchored. It is recommended | anchor system provides the required amount of resistance for pullout and
that an anchor trench be used to hold the liner prevention of movement both during installation of geosynthetic materials
system in place. and during placement of sediments into the cell.
136 Comment 60: This specification does not include a section on The revised Specification 02245 ~ Geosynthetic Clay Liners with Specification 02245
Specification 02245, GCL. | Quality Control. requirements for Quality Control is included as Attachment 13 to this
Response to Comments. This revision will be included in the final design
report.
———— 8
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
137 Comment 63: Appendix E and Appendix F do not appear to Specifications for the materials and requirements for construction of the gas Figure 5-3
Gas Venting System include any specifications for the materials used to | vents in the landfill cover are presented on the drawings. Attachment 14
vent gasses from the landfill. or the procedures to presents Figure 5-3 from the draft design report with the requested
install these devices through the cover system. information. This same figure will be included in the final design report.
138 Comment 72: Section 2.5.2, Acceptable Seaming Methods: As The revised Construction Quality Assurance Manual for the Installation of Appendix F
Seaming Geomembranes | noted in the comments on the Specifications for Geosynthetic Components is included as Attachment 15. This CQA manual
geomembranes, this section needs to specify that is consistent with the requirements of the Specifications for geomembrane
the CQA consultant is responsible for insuring the | seaming.
use of extrusion welds will be minimized.
139 Comment 73: Transmissivity should be included as a As presented in Attachment 15 transmissivity is now included as a required Appendix F
Conformance Testing for | conformance test in Section 4.2 conformance test in Section 4.2 of the Geosynthetic CQA manual.
Geonets
140 Comment 76: The Soil Selection Criteria for each soil The selection criteria defined in the CQA manual for soil components is No action required
CQA Manual, Soil component needs to include measurement of the intended to facilitate setection of the appropriate soil to be used in
Components, Appendix thickness of each soil component. construction of each component of the landfill. Material thickness is not part
G, Section4.2.3 of that consideration. Material thickness is currently included in
Specification 02200 - Earthwork, Section 3.0 under material ptacement
requirements.
141 Comment 77: The design report needs to identify the sources of Due to several reasons, selection of the borrow site for landfill construction is Na action required
CQA Manual, Soil the borrow soils on a scale drawing. It also needs | the responsibility of the Contractor. Once a potential borrow site is identified
Components, Appendix to describe how these areas have been used in the information on chemical and physical characteristics of the proposed soils
G. Section4.2.4 past (e.g. agricultural, industrial, residential, etc.). | will be collected. The location of the borrow site and the above mentioned
test results will be included in our final documentation of the constructed
facility.
142 Comment 79: The design report needs to clarify which Identification of Low Permeability Filt has been removed from the text of the | Appendix G ST

CQA Manual. Soil
Components, Appendix
G, Section 4.3.3

component in the landfill design it considers the
Low Permeability Fill.

design report.
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SEGTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report
Number Number 1EPA Comment or Discussion of Resp Solutia Response Section(s) Modified C ts
143 Comment 83: The Design Report needs to describe the methods | Methods used to repair the geosynthetic materials during placement of Design Report (Section

Liner Repairs During
Operation

that will be used to repair any damage to the liner,
which occurs while the landfill is in operation
during placement of the waste (e.g. a dozer ripping
the liner). This description needs to address all
layers in the liner system.

sediments and soils into the cell will be the same technigues used to construct
the cell. Section 6.3 has been added to the final design report to clarify this
point as shown below.

“Section 6.3 Repairs during Construction

During placement of the sediments and soils into the containment
cell observations will be performed to ensure no damage occurs to
the geosynthetic materials. If one of the synthetic materials is
damaged the contractor will be required by the Construction
Manager and CQA Inspector to immediately repair the damage. The
means and methods for effecting these repairs will be the same as the
methods used for construction. This requirement will include
implementing the CQC requirements of the Specification and the
CQA plan.”

6.3)

1-93

" Revision | dated 04/02/00

N0 T ed OO LA T 0a) Dhes pn Re ot Repnen Sectwn |k



SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

1EPA Comment or Discussion of Response

Solutia Response

Design Report
Section(s) Modified

Comments

144

Comment 85:

Peak Flow and Design of
Drainage Control
Structures

The calculations in Appendix D need to be revised
to address the following comments regarding the
stormwater calculations:

The first page of the stormwater control
calculations refer to a peak flow of {6 cfs,
but then use 8 cfs to calculate depth of
flow and velocity. The QTR-55 computer
model in indicates the peak flow for a 25
year 24 hour storm is 1| cfs. Therefore,
the design calculations should use at least
11 cfs for the flow.

The design of the down chute uses a
depth of flow of 0.38 inches when the
depth of flow in the drainage swale
upstream from the chute is indicated to be
0.58 inches. The calculations need to
identify how the depth of flow in the
down chute was determined.

The calculations for sheet flow use the
amount of rainfall from a 2 year 24 hour
storm. This is not acceptable. The design
needs to be based on the rainfall from a
25 year 24 hour storm.

The stormwater control system and the drainage control structures were
modified to address these comments. The design calculations detailing these
changes are included as Attachment 16.

Design Report
{Section 5.0)
Appendix D

Information modified by
subsequent responses o
comments
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Design Report

Item Comment
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
145 Comment 87: If the Post-Closure Requirements will be The final Design Report will identify that these issues will be addressed in the | Section 6.4

Post-Closure
Requirements

addressed in the O & M Plan, the Design Report
needs to state this. Otherwise, they need to be
included in the Design Report since they were
included in Exhibit 2 of the UAO.

O&M plan. Section 6.4 will be added to the final design report to present this
information. Section 6.4 will read as follows.

“Section 6.4 Operation and Maintenance Reguirements
Post closure requirements for the landfill will be identified in the

operation and Maintenance Plan to be submitted by Solutia within 60
days of the start of construction.”
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report Section(s)
Number Numb 1EPA Comment or Discussion of Response Solutia Response Modified Com t
PART I1i: IEPA DISCUSSION OF RESPONSE TO COMMENTS - GROUP [ (FEBRUARY 2001)
146 General The responses to all comments {e.g. 25. 27, 35, 36. | Detailed instructions on the proposed location of the changes to the design No action required
and 85) do not indicate where the information report were included in the response comments. As indicated in each
provided with the response will be included in the | response, the proposed change will either be incorporated in the an appendix
final Design Report. to the report or included within the text of the document.
147 Comments 18, 19 LFigure 3-5 was not provided. This figure will be provided in the final design report. Figure 3-5
148 Comment 36 The response did not demonstrate why hard pipes | Landfill finer system performance is based on the permeability of the primary | ¢ Design Report
are not necessary for the leachate collection Leachate Collection and Removal System (LCRS). Increasing the (Section4.5.1)
system. The response states that the calculations permeability of this system will reduce the predicted head during the active e Appendix C
in Attachment 10 demonstrate the design of the and inactive phases of the landfill.
leachate collection system (drainage layers without
hard piping} are well suited for the given design. The origiaal landfill liner system design incorporated the use of sand as the
The calculations show the maximum leachate head | drainage medium of the Primary LCRS layer. A HELP model analysis of this
(without a cover system) could be as much as 17 design (submitted with the Draft Work Plan) estimated a maximum hydraulic
feet. Thus, it is not clear how this calculation head of 16-inches over the primary liner system during the operating phase of
pravides the required demonstration. the landfill. As demonstrated by our previous analyses, additional controls in
the Primary LCRS appear warranted.
To reduce potential leachate head on the primary system, a geonet layer will
be incorporated in the Primary LCRS for leachate collection and conveyance.
The proposed landfill liner system will now consist of the following layers
(top to bottom):
Revision 1 dated 04/02/00
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RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report Section(s)
Number Number IEPA Comment or Discussion of Response Solutia Response Modified Comments
e |2-inch thick sand layer with a hydraulic conductivity of Ix 10-3
cm/sec
*  Non-woven geotextile fabric
s Geonet drainage layer with 5 cm/sec permeability (new layer)
e 60-mil HDPE
e 12-inch tracked in place soil
s Non-woven geotextile
e Geonet drainage layer with 5 cm/sec permeability
®  60-mil HDPE
e Geosynthetic clay liner (GCL)
®  G-inch tracked in place soil
e Nonwoven geotextile
e  36-inch thick gravel layer
¢ Compacted subgrade
The HELP model was executed using the above liner system configuration
overlain by an 80-inch thick sediment layer. This modeling scenario in effect
models the Jandfil} during the filling activity and represents a worst case
scenario. In addition, the following conservative assumptions were made and
implemented in the HELP model run:
e 100 percent of the rainfall will infiltrate into the placed fill
e The filled sediments is exposed to the weather with no temporary or
permanent cover
s The permeability of the geonet is assumed to be 5 cnv'sec.
The following table summarizes the HELP mode! peak daily output for the
head condition on the primary liner (layer 4):
— S I [
Revision 1 dated 04/02/00
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report Section(s)
Number Number IEPA Comment or Discussion of Response Solutia Response Modified Comments
peak daily values for years 1974 through 1978
(inches) (cu ft}
precipitation 3.80 13794.0
runoff 0.0 0.0
drainage from lateral drainage layer 0.26 9394
(Geonet, layer 3)
percolation/leakage through primary 0.0 00005
HDPE liner (layer 4)
average head on top of layer 4 0.126
maximum head on top of layer 4 | 0.247
Based on the HELP maodel results, the addition of a geonet layer will greatly
reduce the hydraulic head on the liner system and mitigate the need 10 install
piping on the bottom of the cell. Attachment 1 to this submittal includes the
results of this HELP analysis.
We recommend replacing the calculations provided as Attachment 10 of
Solutia’s response dated January 22, 2001 with the attached HELP model
analysis of the revised liner system design (Attachment 1).
Revision [ dated (4/02/00
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RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item Comment Design Report Section(s)
Number Number IEPA Comment or Discussion of Response Solutia Response Modified Comments
149 Comment 37.¢ The response did not adequately address the The HELP analysis of the closed landfill did include the waste sediment layer | Appendix C

questions regarding the leachate levels in the
HELP model. [t is still not clear how/if the waste
sediments (layer 6) is included in the HELP model
of the closed landfill.

Specifically. the annual totals for year | do not
include this layer. Second, it is still not clear why
the head on the HDPE (layer 8) goes to 0.0 feet in
the first year. Given the teachate head that could
accumulate in the landfill during construction, (see
response to Comment 36 and Attachment 10). it
seems unlikely that all this water would be gone in
I year.

in the evaluation of potential leachate generation for both the operating and
closed conditions. Initial moisture contents assumed in the analysis were
default values assigned by the program. As indicated by our response to
Comment 37.c in Solutia’s January 22, 2001 submittal practically 100 percent
of stormwater falling on the closed landfill is managed by the cover system.
Stormwater that does infiltrate the cover system is absorbed by either the
topsoil fayer or the contained sediments.
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SECTION ONE

RECORD OF COMMENTS T0O DRAFT DESIGN REPORT

Item Comment Design Report Section(s)
Number Number IEPA Comment or Discussion of Response Solutia Response Modified Comments
150 Comment 38.b The issue of clogging and cleanup of the leachate In our opinion, the use of pipes as the primary leachate collection system witl No action required

collection system needs to be addressed before the | not improve the efficiency of the leachate collection and removal. Based on
system is installed. (This is similar to the response | our experience we do not believe that installation of a piping system for
given ta Comment 82.) The response states that leachate collection is appropriate for the following reasons:
management of clogging and cleanup procedures
will be provided in the O&M manual. This is not ¢ Potential clogging of pipe perforations.
acceptable. First, the response did not address the »  Carrying capacity of the pipes is much less that the drain system
question of how clogging would be detected. currently designed for the landfill.
Second, these procedures need (o be part of the s If a section of the pipe does become clogged, that portion of the
Design Report since the leachate collection system collection system is rendered useless until detected and cleaned.
cannot be modified once the landfill is completed.
While it is true that the models show very litile The sand and gravel layer proposed for the Primary LCRS (in addition to the
leachate is expected once the landfill is closed, geonet layer proposed for this system) is designed with a high degree of
clogging and cleanup of the leachate colfection tolerance for clogging. If an area of the primary system was to experience
system are still important issues now because a some encrustation or localized clogging, leachate will not be prevented from
problem with the cover system could resultin an entering the LCRS geonet layer or the gravel sump for removal from the
increase in leachate in the future. system. Leachate will not accumulate over the system, the liquid will

continue to seek the lowest possible level by flowing around the zone of

reduced permeability.

151 Comment 85 The response does not adequately address the B

concerns regarding the design of the run-off
control system.
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

IEPA Comment or Discussion of Response

Solutia Response

Design Report Section(s)
Modified

Comments

a.

The Design Report does not describe how the
water will be managed when it reaches the
bottom of the berm.

Perimeter ditching and a controlled downlet structure for stormwater faliing
on the landfill are incorporated into the design. To better manage the
stormwater runoff and minimize the potential for erosion, the stormwater
conveyance at the confluence of the two swales located at the northwest
corner of the landfill (a1 the 1op of the berm) has been modified. The
modification entails the installation of two interconnected drop inlets placed
at different elevations. The first pre-cast infet will be placed at the confluence
of the two swales and the second inlet will be placed immediately to the north
and will be set at a lower elevation. The stormwater wilf then flow out of the
lower inlet into a drainage ditch with an ultimate outfall to Dead Creek,
located on east of the tandfill. In addition, the drainage ditch bottom slope
was flattened and rip-rap will be added, as appropriate, to provide further
erosion protection.

o Design Report
(Section 5.0)
¢ Appendix D

Ilinois EPA is concerned with the design of
the entrance to the downchute. This part of
the design will redirect approximately half of
the run-oft 180°. A change in the flow
direction to this extent will likely result in
increased erosion to the drainage
swales/berms. The report needs to discuss this
design aspect of the system, how it will be
designed to resist erosion, and why this design
was chosen over other options such as having
two down chutes.

The design of the downchute structure was maodified to address IEPA’s
concerns regarding erosion and potential long term increased maintenance.
To better manage the stormwater runoff and minimize the potential for
erosion, the stormwater conveyance at the confluence of the two swales
located at the northwest corner of the landfill (at the top of the berm) has been
modified. The modification entails the installation of two interconnected
drop inlets placed at different elevations. The first pre-cast inlet will be
placed at the confluence of the two swales and the second infet wilt be placed
immediately to the north and will be set at a lower elevation. The stormwater
will then flow out of the lower inlet into a drainage ditch with an ultimate
outfall to Dead Creek, located on east of the landfill. In addition, the drainage
ditch bottom slope was flattened and rip-rap will be added. as appropriate, to
provide further erosion pratection.

The rational method was used to determine the total runoff from the cover
system and to size the inlet system. The calculations and the design of the
inlet drainage structures are based on a 25-year, 24-hour storm event. A copy
af the design calculations is provided as Attachment 2 to this submittal.
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RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Item
Number

Comment
Number

1EPA Comment or Discussion of Response

Solutia Response

Design Report Section(s)
Modified

Comments

c. The response does not indicate why a 2-yr.
storm event is used to calculate Time of
Concentration.

The original calculations for the stormwater system were performed using the
TR-55 model. To estimate the time of concentration for sheet flow, the
model uses the following Manning's kinematic equation to compute T,

T, = 0.007 (al)"?
(PZ)OS Soa

Where:

T, = Travel time (hr)

n = Manning's roughness coefficient

L = Flow length (ft)

P, = 2-year, 24-hour rainfall (in),

S = Slope of hydraulic gradient line (land slope, fu/ft)

The 2-year, 24 hour storm event is recommended for sheet flow distances that
are less than 300 feet by TR-55.

¢ Design Report
(Section 5.0)
e Appendix D

d.  The calculations of the downchute on page 3
of 7 do not include the depth of flow or
indicate if a velocity of 8.9 fps is acceptable.

The design of the downchute structure was modified to address IEPA’s
concerns regarding erosion and potential long term increased maintenance.
To better manage the stormwater runoff and minimize the potential for
erosion, the stormwater conveyance at the confluence of the two swales
located at the northwest corner of the landfill (at the top of the berm) has been
modified. The modification entails the installation of two interconnected
drop inlets placed at different elevations. The first pre-cast inlet will be
placed at the confluence of the two swales and the second inlet will be placed
immediately to the north and will be set at a lower elevation. The stormwater
will then flow out of the lower inlet into a drainage ditch with an ultimate
outfall to Dead Creek, located on east of the fandfill. In addition, the drainage
ditch bottom slope was flattened and rip-rap will be added, as appropriate. to
provide further erosion protection.
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Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
PART I}: IEPA ADDITIONAL DISCUSSION OF RESPONSE TO COMMENTS - GROUP HI (MARCH 2, 2001)
152 Comment } Regarding Response No. 85 (surface water runoff) | Two drawings are provided with this submittal as Attachment 1. These Figure 5-1
in the February 27, 2001 submittal, please provide | drawings reflect the proposed changes to the landfill cover storm water
a drawing of the proposed storm water management system.
management system.
153 Comment 2 Clarification question to Response 36 regarding
the HELP mode) analysis
(a) The format is different from the last one - why? | The format for the HELP analysis submitted on February 27, 2001 is No action required
essentially the same as that submitted with the Draft Design Report. The
HELP model runs provided in our February 27, 2001 submittal were based on
a |-acre size cell. The HELP analysis provided in the Draft Design Report
was based on 2.910 acres. The drainage distance to the sump in the February
27,2001 analysis was the same as that used in the Draft Design Report. This
should have no impact on the prediction of head on the primary liner system.
However, the leachate generation rate is sensitive to the total area of the cell
evaluated. To estimate the leachate generation rate for the entire land{ill area,
the generation rate/acre can be multiplied by the total acres to determine the
overall volume. Therefore, assuming a 3-acre cell, the maximum leachate
generation rate expected to develop from the Primary LCRS (Layer 3) will be
less than 0.8 in.
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SECTION ONE

RECORD OF COMMENTS TO DRAFT DESIGN REPORT

Va bt L chared MO VOONTSXNSOS1ON0 T aad Dhevign e st W e Se

Item Comment Design Report
Number Number IEPA Comment or Discussion of Response Solutia Response Section(s) Modified Comments
(b) The periad for the HELP analysis submitted on | The weather data for a 5-year period (1974-1978, inclusive) was used instead | Appendix C
February 27, 2001 appears to be 1974 10 1978. of the 20-year period provided in the HELP analysis in the Draft Design
Why is the period used different from the last one - | Report. The HELP model contains default weather data for various parts of
which was for a different and longer period (20 the United States. The five-year data used in the February 27, 2001 submiual
years). Mr. Watson did comment that a four-year | is based on actual measurement of climatic conditions for the five year period
period is probably appropriate since the model is of 1974 through 1978. The HELP model run included in the Draft Design
only for construction of the landfill. Report used actual data for a 20-year period. The defauft rainfall data
provided in the program is a more conservative estimate. For instance, the
daily peak rainfall for the 5-year period (1974 through 1978) is 3.80 inches
compared to 3.44 inches for the 20-year data. Therefore, the HELP analysis
provided in the February 27, 2001 evaluation is a conservative estimate of
system performance.
(c) The HELP model should be labeled or titled The HELP model wiil be labeled “For Construction only.” Appendix C
"FOR CONSTRUCTION ONLY"
Revision | dated 04/02/00)
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SECTION TWO BACKGROUND

Solutia Inc. has entered into a Unilateral Action Order (UAO) agreement with Region V of the U.S.
Environmental Protection Agency (EP) to address concerns regarding affected sediments and souls
in and adjacent to Dead Creek in Cahokia. Illinois. The sediments within Dead Creek are part of a
larger Superfund Site known as Sauget Area 1. The UAO requires removal of the aftected
sediments from the creek and transfer to a TSCA compliant disposal facility. The disposal facility
will be located adjacent to Dead Creek on Iand owned by Solutia within the segment known as CS-
B. Removal of the affected sediments and transfer to the disposal cell 1s being performed under the
UAO on an emergency basis. Figures 2-1 and 2-2 present the location and vicinity of the project

site.

This report addresses the design, construction and operation of the disposal cell. The design was
prepared to respond to Exhibit 2 of the UAO. The following table demonstrates how the
requirements of Exhibit 2 of the UAO are addressed.

Exhibit 2 Design Report

I.  Design. Construction and Operation

Requirements for Containment Cell
Sediment Description Note |

b. Liner System

* Liner System Description

e Liner System Location Relative to

Section 4.1.1

Liner System Description

High Water Table Note 2
¢ Loads on Liner System Section 4.3.2 Synthetic Liner Strength
e Liner System Coverage Section 4.1.4 Lining System Coverage
.o Liner System Exposure Prevention Section 4.1.5 Lining System Exposure

¢. Foundation

¢  Foundation Description Section 3.0 Site Characterization

e  Subsurface Exploration Data Section 3.3 Subsurface Conditions

e Laboratory Testing Data Section 3.2 Geotechnical Testing
d. Engineering Analysis ]

e  Settlement Potential Section 4.2.1 Settlement Potential

Bearing Capacity
Stability of Landfill Slopes

Potential for Excess Hydrostatic

or Gas Pressure
e.  Svnthetic Liners
¢  General Information

e  Synthetic Liner Compatibility Data

Synthetic Liner Strength

Section 4.2.2

Section 4.2.3

Section 4.2.6

Section 4.3.1

Note 3

Section4.3.2

Bearing Capacity
Cell Slope Stability

Potential Excess Pressure

General Information

Synthetic Liner Strength

(]
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SECTION TWO

BACKGROUND

e  Svnthetic Liner Bedding
Geocomposite Liner (GCL)

e Description

o  Material Testing Data

¢ GCL Liner Compatibility Data
e  GCL Liner Strength

Liner System, Leachate Collection
and Detection System

s  System Operation and Design

¢  Equivalent Capacity
¢  Grading and Drainage
»  Maximum Leachate Head
e  System Compatibility
o  Stability of Drainage Layers
Layers
»  Strength of Piping
e Prevention of Clogging
Liner System, Construction and
Maintenance
1} Material Specifications
Synthetic Liner Specifications
- GCL Liner Specifications
Leachate Collection/Detection
- System
2) Construction Specifications
- Liner System Foundation
- GCL Liner
- Synthetic Liner
- Leachate Collection/Detection
- System
Construction Quality Control Program
Maintenance Procedures for Leachate
Collection/Detection System
Liner Repairs During Operation
1) Run-off Control Systems
- Design and Performance
- Calculation of Peak Flow
- Management of Collection and
- Holding Units
- Construction

- Maintenance

Section 4.3.3

Section 4.4.1

Note 3

Section 4.4.2

Section 4.5.1

Section 4.5.2
Section 4.5.3
Section 4.5.4
Note 3

Section4.5.3

Section4.5.6
Section 4.5.7

Section 6.1.1

Section 6.1.2

Synthetic Liner Bedding

General Information

GCL Strength

System Operation &
Design

Equivalent Capacity
Grading and Drainage

Maximum Leachate Head

Stability of Drainage

Strength of Piping

Prevention of Clogging

Material Specifications

Construction Specifications

Appendix F and Appendix G

Note 4

Specification 02244

Section 5.5.)
Section 5.5.

1.}

Destgn and Performance

Calculation ot Peak Flow

Section 5.5.1.2  Collection & Holding Units
Section5.5.1.3  Construction

Section55.1.4  Maintenance

1
19

Revision 1 04/02/01

S ACHOUOIAN0IMLS ) 00 Fin.d Devign KerwavReps et 2 ba



SECTION TWO

BACKGROUND

Control of Wind Dispersal Section 5.6 Control of Wind Dispersal

2+ Closure and Post-Closure Requirements

2y Closure Requirements

Closure Plans Section 5.1 Closure Plans

- Closure Performance Standards Section 5.2 Performance Standard

- Cover Design Section 5.3 Cover System Description

- Minimization of Liquid Migration Section 5.4.2 Minimization of Migration

- Maintenance Needs Section 5.4.3 Maintenance Needs
Drainage and Erosion Section 5.4.4 Drainage and Erosion

- Settlement and Subsidence Section 5.4.3 Settlement & Subsidence
Freeze/Thaw Effects Section 5.4.6 Freeze/Thaw Effects

by Post-Closure Requirements Note 5

- Post-Closure Plan

- Inspection Plan

Post-Closure Monitoring Plan

- Post-Closure Maintenance Plan

Notice in Deed and Certification

Notes:

D

Time Critical Removal Action Work Plan, Section 3.0 Sediment Chemical Analyses and Bioassays

Time Critical Removal Action Work Plan. Section 2.8. Groundwater Levels

Compatibility tests were completed and are included as Appendix J.

System is designed to minimize maintenance so description of maintenance is needed.

Post-closure will be addressed in the O&M Plan which is due 60 days atter completion of cell construction.

Design data, contaminant cell construction requirements and all details referenced in the following

text 1s located in the appendices. A brief listing of the information included in each follows:

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

Site Charactenzation

Foundation Evaluation

Liner System Component Design
Cover System Component Design

Technical Specifications

Revision | 04/02/01
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SECTION TWO

BACKGROUND

Appendix F
Appendix G
Appendix H

Appendix 1
Appendix J

Construction  Quality Assurance Manual for Installation  of
Geosynthetic Components

Construction Quality Assurance Manual for Installation of Soil
Components of the Lining and Final Cover Systems

Geosynthetic Material Data Sheets

Technical Information on Performance of Geosynthetic Clay Liners

Material Compatibility Study

Revision | 04/02/0)
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SECTION THREE SITE CHARACTERIZATION

3.1  FIELD INVESTIGATION

3.1.1 1999 Investigation

A total of four borings were drilled and a piezometer installed on the property between
November 8, 1999 through November 10, 1999. Two hand-auger borings were drilled on
November 15, 1999. The geotechnical borings are designated GB-1 through GB-3. the
piezometer is PZ-1, and the hand-auger borings are HA-1 and HA-2. Two borings, GB-1 and
GB-3. were dnlled to depths of about 50 ft and GB-2 was drilled to a depth of about 75 ft.
Boring GB-2 was drilled deeper to estimate the vertical extent of loose to medium dense
alluvium to help assess settlement and liquefaction potential of the site. The piezometer boring
was drilled to a depth of about 20 ft and a piezometer was installed to that depth. A URS
representative directed the field investigation, logged the borings and collected soil samples for

geotechnical laboratory testing.

The work was conducted in accordance with Solutia’s site policies and procedures and with a

site-specific health and safety plan approved by URS and Solutia.

The borings were drilled with a CME-55 truck-mounted drilling rig owned and operated by
Roberts Environmental Drilling, Inc. (REDI) of Illinois. Borings were advanced using 4Y4-inch
LD. hollow-stem augers. Once the water table was encountered. typically at a depth of between 9
to 14 ft below ground surface, borings were continued using a 3%-inch diameter roller bit and a

bentonite-based drilling mud.

Soil samples were obtained from the borings using either a 1Y2-inch 1.D. split-spoon sampler in
accordance with the Standard Penetration Test (SPT) Method (ASTM D-1586) or a hydraulically
pushed thin-walled sampler (Shelby tube) to obtain “‘undisturbed™ samples.

Sampling was made at 2V2-ft vertical intervals in the upper 10 ft and at 5-ft vertical intervals
thereafter. Upon completion, the borings were tremie-grouted with a cement-bentonite mixture.
Drilling spoils and excess sample were placed in containers provided by Solutia along with

drilling fluids displaced during grouting.

Revision 1 04/02/01
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SECTION THREE SITE CHARACTERIZATION

3.1.2 2000 Investigation

Two additional test borings, GB-4 and GB-5 were drilled on November 17, 2000 by Harriss
Drilling Under technical supervision of URS. Borings were advanced with 9-inch O.D. hollow-
stem augers using a CME-750 drilling rig to depths of 20 ft below grade. Continuous samples
were obtained using either a standard split-spoon sampler (ASTM D-1586) or hydraulically
pushed thin-walled tubes (ASTM D1587). It was originally planned to use only thin-walled tube
samples, but due to the predominantly granular nature of the soil, split-spoon samples were

primarily taken.

The borings were tremmie-grouted upon completion with a cement-bentonite mixture. Drilling
spoils and excess sample were placed in containers provided by Solutia along with drilling fluids

displaced during grouting.
3.1.3 Site Subsurface Profile

Field boring logs were prepared by a URS representative based upon recovered soil samples,
cuttings. drilling characteristics, and field conditions. The approximate locations of the borings
and the piezometer installed for this study are shown in Figure 3-1. These locations are
presented against an approximate footprint of the containment cell. The logs were subsequently
modified to reflect laboratory test results. Detailed logs of borings and piezometer installation
are included in Appendix A. Graphic boring logs depicting generalized subsurface conditions
are shown in Figures 3-2 and 3-3. Approximate elevations for the base of the Capillary Break

Layer with respect to the site subsurface profile are presented in Figures 3-2 and 3-3.
3.2 GEOTECHNICAL LABORATORY TESTING

Geotechnical laboratory tests were performed on selected soil samples to characterize the index
and strength properties of the subsurface soils. The tests performed included visual
classification. water contents, liquid and plastic limits, unconfined compression strength and

consolidation tests. The types of tests performed are given in the following table:

Revision | 04/02/0]
URS 3-2 S 1000081 I0F1nal Devign Reporfenrtdect o 3 g



SECTION THREE SITE CHARACTERIZATION

lr SUMMARY OF LABORATORY TESTS PERFORMED

I

( Test Name | ASTM Designation
Unit Weight + Water Content D2937
Classification of Soil D248§7
Water Content D2216 g
Liquid and Plastic Limit D4318
Sieve + Hydrometer D422
Percent Fines D1140
Consolidation D2435
Unconfined Compression D2166
Unconsolidated Undrained Triaxial D2850
Specific Gravity D854 |

Results of the laboratory tests are summarized in Appendix A and are also included on the
detailed boring logs. Unconfined compression tests and consolidation test figures are also

attached.

3.3 SUBSURFACE CONDITIONS

The subsurface conditions at this property primarily consist of about 5 ft of low plasticity silty
clayey soil in borings GB-1 through GB-3 to about 20 ft of clayey silts in PZ-1. The upper 5 ft of
clayey maternials is underlain by alluvial non-plastic fine sandy silts to depths of about 20 ft in
borings GB-1 and GB-3. Alluvial sands underlie the sandy silts to the drilled depths. The
consistency of the upper cohesive material is typically firm to stiff. The silts within the upper 20
ft are typically loose and the alluvial sands immediately below the sandy silts are loose to
medium dense. and become medium dense to dense with depth. In borings GB-1 and GB-2, the
relative density indicates a loose to medium dense layer exists between elevation 370 and 360
(depth between 40 and 50 ft). Below elevation 360 ft, the relative density varies between

medium dense to very dense.
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SECTION THREE SITE CHARACTERIZATION

3.4 GROUNDWATER

The water surface was encountered between 9 and 15 ft in all borings at the time of drnilling on
November 8. 1999. Groundwater was observed at a depth of about 9.5 ft below grade in the
piezometer boring. A piezometer reading of 9.77 ft was recorded on November 15. 1999 and
9.95 ft on November 22, 1995. A piezometer reading of 10.22 ft was recorded on December 1.
1999. In cach of the 2000 borings, groundwater was first encountered at depths of about 15 ft
below ground surface but rose between 7 and 8 ft (Elevation 390 to 395 ft) shortly after drlling.

Further details are presented in Appendix A.
3.5 GEOLOGIC CHARACTERIZATION

The Mississippi River floodplain contains unconsolidated valley fill deposits composed of recent
alluvium (Cahokia Alluvium), which overlies glacial material identified as the Henry Formation.
The Cahokia Alluvium (9 recent deposits) consists of unconsolidated, poorly sorted. fine-grained
materials with some local sand and clay lenses. These recent alluvium deposits unconformably
overlie the Henry Formation, which is Wisconsinian glacial outwash in the form of vallev-train
deposits. The Henry Formation is about 100 ft thick. These valiey-train materials are generally
medium to coarse sand and gravel and increase in grain size with depth. Unconsolidated deposits
are underlain by bedrock of Pennsylvanian and Mississippian limestone and dolomite with lesser
amounts of sandstone and shale. Figure 3-4 presents a surface map of the bedrock surface within
the East St. Louis area. The approximate location of the site is included in that figure. Figure 3-

5 presents a cross section of the site from ground surface to bedrock.
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SECTION FOUR LANDFILL DESCRIPTION AND SYSTEM DESIGN

4.1 LINER SYSTEM

The bottom liner system for the proposed containment cell will be a multi-component composite
lining with leachate collection and leak detection layers. A description of the components is

provided below.

4.1.1 Description

The proposed landfill liner system on the base of the cell will consist of the following layers (top

to bottom):

e [8-inch thick sand layer

e Non-woven geotextile fabric
e Geonet drainage layer

¢ 60-mil HDPE (smooth)

e 12-inch tracked in place soil
e Non-woven geotextile

e Geonet drainage layer

¢ 60-mil HDPE (textured)

* Geosynthetic clay liner (GCL)
e 6-inch tracked inplace soil
e Nonwoven geotextile

e 36-inch thick gravel layer

e Subgrade or compacted fill

The proposed landfill liner system for the side slopes of the cell will consist of the following

layers (top to bottom):

e Non-woven geotextile fabric
e Geonet drainage layer

e 60-mil HDPE (smooth)

e Geonet drainage layer

e 60-mil HDPE (textured)

e Geosynthetic clay liner (GCL)
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SECTION FOUR LANDFILL DESCRIPTION AND SYSTEM DESIGN

e (Compacted fill

Figure 4-1 shows the proposed configuration of the bottom lining system. Figure 4-2 presents
the proposed configuration of the side slope liner system. HDPE membrane will be
manufactured by GSE, Serrot or equivalent. Geotextile will be manufactured by Mirafi or
equivalent. Geonet and geogrid will be manufactured by Tenax or equivalent. GCL will be
manufactured by CETCO, GSE, Serrot or equivalent. Manufacturers technical data sheets for

these geosynthetics are included in Appendix H.

The subgrade soils will be graded to mirror the intended bottom grades for the completed bottom
liner. An earthen berm will be constructed around the limits of the proposed containment cell to
form the side walls of the cell. The upper 12 inches of the subgrade soils and all the earthen berm
fill will be compacted to at least 95 percent of the soil’s maximum dry density as determined by
ASTM D698.

A capillary break layer consisting of 36 inches of gravel will be placed over the prepared
subgrade. The gravel will conform to an ASTM C-33 gradation for coarse aggregates. The gravel
will be tamped in place by the construction equipment. No additional compaction will be

required. The capillary break layer will not be constructed on the containment cell side slopes.

After placing a geotextile on top of the capillary break layer, a 6-inch native fill layer will be
pushed and tracked into place over the capillary break layer. Tracked in place fill shall consist of
native soils with clods no greater than two inches compacted to 90 percent of Standard Proctor
maximum density with moisture contents at or near optimum. The containment cell side slope
berms will be constructed of compacted native fill. The tracked in place soil and the compacted
fill will serve as the foundation (bedding layer) for a Geosynthetic Clay Liner (GCL). This
bedding layer will have clods no larger than two inches, will be placed and compacted to at least
90% Standard Proctor Density with moisture contents at or near optimum. Bedding layers will
be smooth with no ruts or sharp edges before, during and after installation of the overlying
geosynthetic material. They will provide a surface capable of supporting the geosynthetics and
other layers in the liner system. The GCL will be rolled into place and overlapped with adjacent

panels.

A textured 60-mil High Density Polyethylene (HDPE) liner will be placed directly over the GCL

to serve as the secondary lining system. The HDPE lining panels will be heat seamed to form a
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SECTION FOUR LANDFILL DESCRIPTION AND SYSTEM DESIGN

continuous membrane barrier. The seaming will be either pressure or vacuum tested to verify the
integrity of the seams. Mechanical tests of the seam integrity will be performed by removing test
samples from the completed lining and destructively testing the samples. The lining sample

locations will be patched with an extrusion welded HDPE patch.

A geonet synthetic drainage composite will be installed over the secondary lining system to serve
as the leak detection layer. A nonwoven geotextile will be placed over the geonet to prevent soil
intrusion into the leak detection materials. At least 12 inches of native soil will be tracked in
place over the leak detection layer on the cell bottom. The tracked in place soil layer will serve
as the bedding layer for the overlying geosynthetic materials. Bedding layer soils will have clods
no larger than 2 inches, will be placed and compacted to 90 percent Standard Proctor Density and
will have a moisture content at or near optimum. Bedding layers will be smooth with no ruts or
sharp edges before, during and after installation of the overlying geosynthetic material. They will
provide a surface capable of supporting the geosynthetics and other layers in the liner system.

The tracked in place soil layer will not be installed on the containment cell side slopes.

A smooth 60-mil HDPE lining will be placed on the tracked in place soil layer on the cell bottom
to serve as the primary lining system. The HDPE lining will be placed directly over the geonet
drainage layer on the cell’s side slopes. The HDPE lining panels will be heat seamed to form a
continuous membrane barrier. The seaming will be either pressure or vacuum tested to verify the
integrity of the seams. Mechanical tests of the seam integrity will be performed by removing test
samples from the completed lining and destructively testing the samples. The lining sample

locations will be patched with an extrusion welded HDPE patch.

The primary collection system will consist of a geonet and geotextile combination placed directly
over the primary HDPE liner on the base and side slopes of the containment cell. At least 18
inches of sand will be placed over the geotextile/ geonet combination to form the primary
leachate collection system in the bottom of the containment cell. No compaction will be
performed on the sand layer. The minimum hydraulic conductivity of the sand will be 1 x 10~
cm/sec. Rounded pea gravel will be substituted for the sand around the perimeter of the cell

bottom to provide higher transmissivity for leachate removal.

Leachate collection on the cell’s side slopes will be provided by a geonet/ geotextile drainage

composite to prevent soil clogging. The hydraulic transmissivity of geonet is at least 5 cm/sec.
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SECTION FOUR LANDFILL DESCRIPTION AND SYSTEM DESIGN

The wastes placed in the containment cell will directly contact the drainage composite on the side

slopes.

As indicated previously the primary liner system on the side slopes of the landfill will be similar
to that designed for the bottom. The tracked in-place clay layer beneath the pnmary
geomembrane liner will not extend up the side slope. In addition, the primary collection system
will consist of a geonet and geotextile placed directly on the primary geomembrane liner. Figure

4-2 presents this configuration.

The lining and geonet layers will be buried in anchor trenches at the top of slope around the

containment cell.

The designed capacity of the containment cell is 50,000 yd®. Calculations demonstrating this are

provided in Appendix B.
4.1.2 Liner System Location Relative to the High Water Table

A piezometer installed at the proposed containment cell location has been used to monitor the
groundwater depth at the site from November 1999 through April 2000. The groundwater level
was observed fluctuating between 9.5 and 12.45 ft below ground surface (about elevations 392.5
and 389.55 ft). The minimum elevation of the secondary lining system will be 398.8 ft. Details

of measured groundwater levels at this site are presented in Appendix A.
4.1.3 Loads on Lining System

The loads on the lining system were evaluated to determine if they could damage the lining
system. The following paragraphs describe the various loads and results of calculations for those
loads. Calculations demonstrating the estimated loads on the liner system are included in
Appendix C.

Internal and external pressure gradients were evaluated. Two methods for the cell to experience
a pressure gradient are envisioned, gas evolution from waste decomposition and barometric
pressure change. The containment cell cover system will incorporate a vent system to equalize
the internal and external pressure and to vent gases generated in the wastes. The overburden soil
on the cover system exerts a vertical stress of over 200 psf on the cover lining. Therefore, the

cover lining is not likely to balloon due to barometric pressure change of less than 3 inches of
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SECTION FOUR LANDFILL DESCRIPTION AND SYSTEM DESIGN

mercury. Gas generation from the waste material is anticipated to be minor since the wastes are
largely inorganic or previously decomposed. The vent system will allow generated gas to exit the
cell without pressure buildup. Gas vents will penetrate a minimum of 18 inches into the

compacted sediments.

Lining systems may be ruptured by excessive deflection from foundation uplift or differential
settlement. The 100-year flood elevation for this area is reported to be about elevation 406 ft.
Based on a minimum secondary lining elevation of 398.8 ft, the lining system should not uplift as
long as there is at least 4 ft of soil lining components or waste over the secondary lining. Damage

to the lining system by uplift is not likely.

Differential settlement of the containment cell bottom can elongate the HDPE linings beyond
their strain capacity. As shown in the settlement analyses below, the differential settlement is
expected to be less than 1-inch. The bottom settlement 1s anticipated to assume a spherical shape.
The bottom lining along the side wall embankments will settle little while the lining settlement
increases to the center of the cell. The bottom settlement produces a lining strain of less than 0.1
percent. This lining strain is much less than the elastic strain limit (about 4 percent) and the
plastic strain limit (about 700 percent) of the HDPE lining material. Differential settlement is not

likely to damage the lining system.

Static and dynamic loads should not affect the lining system. The relatively minor waste
thickness produces only minor static loads on the lining system. The loading from the wastes,
cell cover, and proposed post-closure land use are well within the lining system’s capability.
Dynamic loads from construction and earthquakes are anticipated. Specifying a minimum cover
soil thickness between any equipment and the lining will control dynamic loading of the lining
system. Additionally, an engineered side slope protection layer will be incorporated in the cell
where equipment traverses the slope or soil will be pushed or dumped down the slope.
Earthquake accelerations in this area are minor and are not anticipated to cause any damage to

the lining system. Earthquake analysis is provided in a later section of this report.
4.1.4 Lining System Coverage
The lining system at this site is designed to cover the entire footprint of